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KEPCO “ABC” POWER SUPPLY 


Its small, lightweight design makes the Kepco “ABC” 
Power Supply equally at home on the test bench for 
R & D, rack-mounted as a system element, and chassis- 
mounted as a modular component. 


Its precise, versatile capability makes it compatib 

with stringent and varied applications: 

B Line/Load Regulation: 0.05% @ Stability: 0.05%@ 
6mv, whichever is greater @ Ripple: 0.5mv RMS 

Input: 105-125v ac, 50-440 cps ™@ Constant Curr 

operation & Remote Programming at 1000 ohms f§ 

“oe DIMENSIONS volt @ Remote error sensing: to maintain regulation 


MODE ; 
: VOLTS) CURRENT | H | W | D | PRICE the load @ Automatic overload protection @ Adjustak 
ABC 30-0.3 0-30 | O—300ma.} 4%” | 8%,’"| 554”| $ 99.00 current limiting. 


ABC 40-0.5 | 0-40 | 0—500ma.| 4%” | 8%,” $149.00 
ABC 7.5-2 O—7.5|0—2amp | 4%”! 8%:| 956” | $139.00 
ABC 15-1 O-15|}0—-lamp | 4%4”| 8%’| 95%” | $139.00 


For meter: Add suffix “‘M" to Model No. and $20.00 to price. 


Rack Adapter: Model RA-4 (for 2 units), RA-5 (for 1 unit) 
available at $15.00 each. 


WRITE FOR COMPLETE SPECIFICATIONS. 131-40 SANFORD AVENUE « FLUSHING 52, N. 
Area Code 212 IN 1-7000 » TWX # NY 4-51 











MODEL ABC 30-0.3M 








Its Low Price is achieved by efficient design wit 
sacrifice in quality and reliability. 
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Eastern Joint Computer Conference 
December 12-14, Washington, D. C, 
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... did HARMAN-KARDON select ELCo 
VARICONS for digital logic modules ? 


like most of America’s quality-minded manufacturers, HARMAN- 
KARDON selected ELCO VARICON contacts and connectors for 
their unchallenged reliability, unparalleled design application 
and unquestioned mass-production economies. Hence, in 
HARMAN-KARDON'S ingenious Flexi-Cards, accommodating their 
Encapsulated Logic Modules, you will find our Series 7000 
‘‘family''—such as the 7001-35 illustrated above with various 
contact terminations available for conventional, bus or wrap wir- 
ing techniques. HARMAN-KARDON also selected our VARIPAK I] 
printed circuit card cage for similar reasons of reliability, versa 
tility, application ... and economy. 

why not request our VARICON Catalog and all 

pertinent literature at once for the solution, too, 

of your current or up-coming project! 














IF IT’S NEW... 
IF IT’S NEWS... 


IT’S FROM... 


ELCO CORPORATION, M Street below Erie Avenue, Philadelphia 24, Pa., CU 9-5500 


Subsidiaries, Licensees, Importers or Distributors in or for Asia, Australia, 
Europe, the Orient and South America. Please Write for Nearest Address, 
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Portable Laser Has High Pumping Efficiency 2.0... cccccccccccccccucuccuscsncennsensenn 
by C. F. Kerry Gaulder 


Twenty-eight pound unit provides 6,943-angstrom coherent-energy pulses of zero 
to 500-usec duration at levels greater than 0.1 joule. Continuously repeated firings 
at maximum rate of 4 ppm are possible. 
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Four-input oscilloscope switching module Thermistor paint for resistance 


change measurements . Video amplifier remote gain control . Moisture 


sensor/control for automatic sprinklers ... Miniature d-c power supplies. 
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W. W. Peterson’s “Error-Correcting Codes’, reviewed by Michael C. Melas 
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THIS MONTH’S COVER... 
Portrays the progressive reduction in laser 
packaging size effected by evolution of increasingly 


efficient methods of coupling exciter flashtubes and laser crystals 
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ANNOUNCING THE FAIRCHILD FD600 


PLANAR 


for surface protection and reliability 


EPITAXIAL 


for high speed, high conductance 


DIODES 


EPITAXIAL CONSTRUCTION 

A thin pure silicon epitaxial layer provides high breakdown voltage, low capaci- 
tance and fast reverse recovery. Added mechanical strength, low resistance path 
to the collector connection are made possible by thicker, low resistivity support- 


ing wafer. FD600 GUARANTEED 
SILICON PLANAR RELIABILITY CHARACTERISTICS 


An integral silicon oxide surface permanently protects the junction against con- 
tamination from the start of manufacture. 








FAIRCHILD PLANAR EPITAXIAL DIODE STRUCTURE 


PLANAR CONSTRUCTION features an in- EPITAXIAL CONSTRUCTION consists of a 
tegral passivated surface of silicon oxide very pure, high-resistivity silicon layer 
over the junction, protecting it against grown on a low resistance wafer 
contamination. 












Metalized Anode Contact 





Protected Anode-Cathode junction 


V4 NL 


Ge 
nm 








2 ADVANTAGES Forward Current ° : 200 mA (min.) @ 1 Volt 
Increases current handling capabilities of diode matrices without reducing speed. Breakdown Voltage : 75 Volts (min.) @ 5 uA 
Decreases number of gate amplifiers between diode gates in series diode logic Capacitance 2 wut (max.) @ 0 Voits 
circuitry. ; Reverse Current : 50 muA (max.) @ 50 Volts 
Power Dissipation : 500 mW @ 25°C 
APPLICATIONS 


High-speed, high conductance applications such as avalanche circuitry; core driv- 
ers; logarithmic amplifiers for pulse applications; critical circuitry requiring high 
conductance and low internal power dissipation, without sacrificing speed. 











REVERSE RECOVERY TIME SPECIFIED FOR YOUR USE 


@ For magnetic memory applications @ For current mode switching in @ For diode logic applications 
Fast recovery with no turn-off current driver applications Fast recovery with low reverse current 
required Fast recovery with high forward trr=4 mpsec (IF=10 mA, IR=1 mA, 
, trr—20 my sec (IF = 200 mA, 1R = 0 mA) conductance recovery to 0.1 mA) 


trr=2 mysec (IF=IR=10 to 400 mA) 





FAIRCHILD 


RRR ORE See eh 
SEMICONDUCTOR 


545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF. - YORKSHIRE 8-8161 - TWX: MN VW CAL 853 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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Presenting Bourns Trimpot® Model 3300 — ““°* ®-*™ moovcr senses 
The Only Potentiometer with All These Features: 


(i) Smaller-than-transistor size—just 5/16” dia. x 3/16”, structible under thermal or mechanical stress). 


(2) Resistance from 502 to 20K. The single-turn, 0.5 watt Model 3300 is as tough as it is tiny. 
(3) Full compliance to MIL Specs for cycling humidity, sand, |t stands up to 175°C heat, 30G vibration and 100G shock. Its 
dust, salt spray, fungus (meets MIL-STD-202, MIL-E-5272). quality is checked by 100% inspection and double-checked by 
(4) Positive end stops. the rigid Bourns Reliability Assurance Program. In every unit, 
(5) Precious-metal contacts. the performance you specify is the performance you get. 

(6) Sealed lightweight plastic case (no shorts to the board). Production quantities available immediately with either printed 


(7) Industry-standard pin arrangement. circuit pins or solder lugs and bushing mount. Write for com- 
(8) Exclusive Silverweld® multi-wire termination (virtually inde- plete data, 





BOURNS. INC 


4B 


Manufacturer: Trimpot® potentiometers; transducers for position, pressure, acceleration. Plants: Riverside, California; Ames, lowa; and Toronto, Canada 
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Selected by the EP staff as items of 
unusual interest and application 
for the designer. Complete descrip. 
tions on pages shown. 





Digital function 
generator pro- 
vides up to 248 
pulses with 0.4 
| usec resolution 


during 10 to : 
1,000 usec capacitors for 


critical timing 


eee] 


Sintered-anode 
tantalum 


interval. 





p. 10 
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| 

p. 22 circuit 
| applications. 


Automatic audio 

level controls maintain 
stable gain at changing 
reference levels. 

p. 66 











Gate and half-shift register 
elements in transistor size 
cases. p. 14 


Solid-state 
automatic 

oscilloscope has 
digital readout, 





| Saree 











Miniature transistor chop- d-c to 10 me 
per has self-contained bandwidth. A 
drive transformer. p. 68 p. 38 = 


be 
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General Electric Ferrite Core Memory Planes . . . Encapsulated for Reliability 


Modern military and industrial computers must frequently be designed to operate in severe 
environmental conditions of shock, vibration, and corrosive atmospheres. Wherever these re- 
quirements exist, General Electric's encapsulated Ferrite Core Memory Planes can contribute 





to the reliability of your equipment designs. 


ze | 
14 Designed to operate in vibration environments of 25Gs or more, these memory planes are 


available in individual plane sizes up to 64 by 64 bits. Stacking technique permits assembly 
of large capacity memory systems for ground or airborne applications. 


A variety of electrical performance characteristics is offered through a selection of ferrite 
core types to meet individual customer specifications. Open memory planes are also available 
for lower cost commercial applications. Specialty Devices Operation of Defense Electronics 
Division, General Electric Co., Lemoyne Avenue, Syracuse, N. Y. 


Let us tell you all about them. 


dt ee ee es eee 
ae 


Section 171-01 General Electric Co., Schenectady, N. Y. 


O Please send me the specification sheet for 0 Please send me specification sheets for com- 
G-E Ferrite Core Memory Planes. plete line of G-E Integrated Electronic Devices. 
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TWELVE-CHANNEL BUFFER AMPLIFIER 
For Use In Time Synchronization Systems Up To 20,000 CPS 





PULSE AND R-F AMPLIFIERS 
For 10 To 1,000 sec Pulse Widths 





UNIVERSAL FIXED STATION ANTENNA 
For Operation Between 144 Mc And 180 Mc 


STEREOPHONIC FREQUENCY TEST RECORD 


For Automatic Recording Of Pickup Response And Separation 


FREQUENCY TEST RECORD 

















Month 


Twelve-channel buffer amplifier Model 
863 is for use with a-c signals in the fre- 
quency range from 100 to 20,000 eps. 

The unit distributes a locally generated, 
amplitude-modulated time code signal 
over a land line distribution system to re- 
mote instrumentation sites. 

Input signals are applied through a 
single multipin connector and 12 separate 
output connectors provide flexibility of 
signal routing. Each of the 12 independ- 
ent channels has a high-impedance input 
and a balanced low-impedance output. 


[RHG Electronics Lab., Inc.] 


This series of wideband pulse and r-f 
amplifiers features 2 to 10 nsec rise times, 
and self-contained power supplies. 

Various models supply 0.25 to 5 v peak 
outputs, r-f bandpass of from 100 eps to 
300 mc, 20 to 100 db gain, and input and 
output impedances of 90 to 150 ohms. 

Housed in bench-top instrument cases 
12”1 x 8”w x 9.25”h, units are also available 
in rack-mounted versions. 

Model G50 features a max pulse width 
(10% droop) of 100 usec, a rise time of 
10 nsec, a peak output of 2.5 v, an r-f band- 


[Mark Products Co.] 


For power levels up to 250 w, J-150 is 
a unity gain half-wave end-fed vertical- 
dipole antenna for operation between 144 
and 180 me; it can be cut to the desired 
frequency. 

The quarter-wave matching and isolat- 
ing stub eliminates mast coupling and the 
need for ground radials. 

At any specific frequency, the antenna 
has a vswr of less than 1.1 to 1. Across 
a bandwidth of 5 me vswr is better than 
1.5 to 1, making two-frequency operation 
feasible, in most cases, with one antenna. 


[CBS Laboratories | 


Stereophonic frequency-test record STR 
100 has been developed for designers of 
phonograph equipment and test labora- 
tories. 

It features sweep-frequency right and 
left bands covering 40 to 20,000 eps for 
automatic response and separation tracing 
on G.R. 1521A recorders. Thirty spot fre- 
quency bands with voice announcements, 
for left and right channels, cover a range 
of 20 to 20,000 eps. 

Another set of left and right sweep-fre- 
quency bands check tone arm resonance 





| Electronic Engineering Co. 





of Calif.] 


eem File System 


Sex 
CET | 100 





The unit accepts input signals betwee, 
0.25 and 50 v rms from time code gener. 
ators having greater than 10K ohm input 
impedances. 


PRICE: $1,975.00. AVAILABILITY: 60-90 days. MFR, 
Electronic Engineering Co. of Calif., 1601 E. Chest. 
nut Ave., Dept EP, Santa Ana, Calif. SALgs 
MGR: W. R. McQuiston, KI 7-5£01: for nearest rep 
see eem p. 1712 (1961-62 Ed.) OTHER PRODUCTS. 
See eem pp. 673-675, 856 ; 
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pass of 100 cps to 50 me, a gain of 60 db, 
and input and output impedances of 9 
ohms. Model G300 features a max pulse 
width of 10 usec, a rise time of 2 nsec, a 
peak output of 5 v, and an r-f bandpass of 
1 ke to 300 me. 


PRICE: $395.00 (1-5). AVAILABILITY: 30 days. MFR: 
RHG Electronics Labs, Inc., 94 Milbar Bivd., Dept 
EP, Farmingdale, N. Y. SALES MGR: R. Hirsch, 
MY 4-3100 


Check 112 Reader Service Card 12/61 


eem File System| Sec. 
Cm #200 


Technical specifications include: vertical 


pattern, standard dipole (0° elevation); 
vertical beam width, 78° at half power 
points; horizontal pattern, omnidirec- 


tional; nominal input impedance, 50 ohms; 
internal feedline, RG8-U; flexible terminal 
extension, RG8-U. 


PRICE: $19.95. AVAILABILITY: From stock. MFR: 
Mark Products Co., 5439-41 Fargo Ave., Dept EP, 
Skokie, Ill. SALES MGR: J. M. Ryan, OR 5-1500 


Check 113 Reader Service Card 12/61 


eem File System| Sec 
eecvoe ecm oo A 


from 200 to 10 eps and are also adapted 
to automatic curve tracing. Additional 
bands permit the measurement of late 
and vertical compliance, and wavelength 
loss up to 20,000 eps at inside grooves. 

Standardized left and right 1-ke calibra 
tion tones are included. 


PRICE: $8.50 ea, $42.50 (box of 10). AVAILABILITY: 
From Stock. MFR: Audio Products, CBS y 4 
tories, High Ridge Rd., Dept EP, Stamford, 4 
SALES MGR: Emile Torick, DA 5-4321; for nea 


rep see eem p. 1671 (1961-62 Ed.) 
Check 114 Reader Service Card 12/61 
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2 nanoseconds/cm: 


RQLARGIQ® 





impossible to photograph until now 


Polaroid has a new film that is 
so fast, it will reproduce scope 
traces that are almost invisible 
to the naked eye. The one above, 
a scintillation pulse, has never 
been photographed until now. 
Pulse duration was ten nanosec- 
onds. Scope sweep speed was 2 
nanoseconds/cm. The new 10,000- 
speed Polaroid PolaScope Land 
film produced a finished usable 
print ten seconds after exposure. 

The maximum writing speed 
of the 10,000-speed film is about 
twice that of the Polaroid Land 


3000-speed film, which is cur- 
rently the standard for high 
speed photography. The new film 
not only gets “impossible” pic- 
tures, it also produces far better 
shots of slower pulses and steady 
state waveforms. Because of its 
high speed, less light is required ; 
camera aperture and scope inten- 
sity can be reduced considerably, 
producing sharper pictures. 
And besides oscillography, the 
PolaScope film opens up new pos- 
sibilities in applications where 
light is at a premium, such as pho- 


tomicrography and metallogra- 
phy. It is not suited, however, for 
pictorial work due to its high con- 
trast and relatively coarse grain. 

PolaScope film (designated 


Type 410) is packed twelve rolls , 


to a carton. The price is actually 
lower than the 3000-speed film. 

The film can be obtained 
through industrial photographic 
dealers. For the name of the 
dealer nearest you, write to 
Technical Sales Department, 
Polaroid Corporation, Cambridge 
39, Massachusetts. 


New Polaroid Land 10,000-speed film for oscillography, 
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New Products of the Month 


LOW LEAKAGE R-F MODULE 
19-Ounce Unit Utilizes Knit Monel Gasket 


CHASSIS SLIDES ([Leichner Manufacturing Co.] 
For Use With Standard Rack Or Cabinet 


4 


] 


LOW-VOLTAGE DISC CAPACITORS 


For High Capacity Requirements 
r 





SINTERED-ANODE TANTALUM CAPACITORS 
Offer High Stability and Capacitance Values Per Cubic Volume 


[Tridea Electronics, Inc.] 


For low leakage i-f and r-f requirements, 
Model 217 measuring 2” x 74%” x 2%” con- 
sists of a die-cast aluminum box, a knit 
monel gasket, and a cover assembly. 

An internal circuit board, providing an 
area of 24” x 6%”, of either tin-plated 
aluminum or copper-clad epoxy resin bolted 
to the center of the cover plate, is available. 

Leakage measurements per MIL-I-26600 
utilizing an oscillator with an output of 
150 mw and a 41” rod antenna spaced 2’ 
from the module was 80 db above 1 uv with 
the oscillator out of the module. With the 


Providing chassis pull-out convenience, 
Chassi-Slides consist of a kit of brackets 
and rods of hard aluminum which will sup- 
port a 50-lb chassis. 

Brackets mount from the rear of any 
style rack or cabinet and do not interfere 
with standard panel mounting. 

These slides are for use with standard 
17” chassis of any width or depth. 

When open for servicing the chassis is 
firmly held from below by two removable 
support rods and cover plates can be re- 
moved with the chassis in the open posi- 


Type CK disc capacitors are designed 
for the high-capacity, low-voltage require- 
ments of transistor circuits. 

Available capacitance values range from 
0.005 uf to 0.1 wf, +20%. Working volt- 
age is 50 vdc. 

Initial leakage resistance is over 7,500 
megohms, while leakage resistance after 
humidity testing is over 1,000 megohms. 
Maximum power factor is 2% at 1 ke. 

Thickness of the capacitors is %»” an 
diameters range from %” to %”, depend- 
ing on capacity. 


Designed for use in critical timing cir- 
cuit applications and airborne and ground 
communications electronic gear, these tu- 
bular sintered-anode tantalum capacitors 
offer high reliability, resistance to severe 
shock and vibration, extremely low leak- 
age and operation at wide temperature 
ranges. They can be supplied to meet the 
rigid MIL-C-3965B specifications. 

Type TAK-H capacitors operate at am- 
bients from —55°C to 125°C at 70 volts 
or less without voltage derating; type 
TAK-C from —55°C to 100°C at 85 volts 





[ Centralab, Electronics Div. of Globe-Union, Inc.] 
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oscillator inside the module and cover and 
gasket in place the leakage level was pm. 
duced to below the receiver threshold leyg 
of 1 wv or —127 dbm. 


PRICE: $17.50 to $14.00; with board $21.59 t 
$17.00. AVAILABILITY: 2 wks. MFR: Tridea Ele. 
tronics, Inc., 1020 Mission St., Dept EP, Soyt 
Pasadena, Calif. SALES MGR: D. Gallant, my 
2-3561; for nearest rep see eem p. 1863 (1961-62 Ed.) 
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tion. The chassis may be rearranged in the 
rack by unscrewing the brackets and 
repositioning them. 

The devices are suited to experimental 
circuits, digital systems, and communica- 
tion equipment. Their use is said to sin- 
plify development work involving racks 
full of equipment. 


PRICE: $5.50 ea average qty disc (including cover 
plate). AVAILABILITY: From stock. MFR: Leichner 
Manufacturing Co., 1510 N. Neil St., Dept EP, 
Champaign, Ill. 
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Units are double Durez coated and in- 
pregnated with high-temperature wax for 
maximum moisture protection. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
From stock. MFR: Centralab, Electronics Div. of 
Globe-Union, Inc., 900A East Keefe Ave., Dept EP, 
Milwaukee 1, Wis. SALES MGR: G. Mills, WO 2 
9200; for nearest rep see eem p. 1676 (1961-62 Ed 
OTHER PRODUCTS: See eem pp. 597, 1314, 1452 


Check 11] Reader Service Card 12/6! 


[General Instrument Corporation] 


without voltage derating; and type TAK 
capacitors from —55°C to 85°C. . 
The capacitors are designed to with 
stand low-frequency vibration tests ™ 
MIL-STD-202 and high-frequency vibre 
tions at 15g, from 10 to 2,000 cycles. 


PRICE: $1.30 to $2.55 ea in qty. AVAILABILITY: 
Stock. General Instrument Capacitor Div. Gener@ 
instrument Corp., Orange St., Dept EP, Darlington, 


Check 118 Reader Service Card 12/61 
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what every engineer knows about constant-current 


° 
power supplies e « e How do you 
check the peak inverse voltage rating of a solid state 
junction? the breakdown voltage of a reference diode 
at a specified current? the dynamic impedance of a 
reference diode? and the many other parameters that 
are so easily checked with constant-current power 
supplies? 

It's an easy matter to convert some voltage-regu- 
lated power supplies to current-regulated operation. 
At least it’s easy with an E/M® Regatron Program- 
mable Power Supply. But for true constant-current 
performance, there’s no substitute for a power supply 
specifically designed for constant-current operation. 

Take Electronic Measurements’ Model C638A 
shown here. It’s an easy matter to set the current con- 
trol to any value desired—from a few microamperes 
up to 100 ma—manually or programmably. And there's 
no juggling with makeshift, extra circuity. Then you 
can adjust the voltage compliance to any value from 
0 to 1500 V. There’s no fear that the voltage may be 


THERE’S NO SUBSTITUTE FOR AN 
ELECTRONIC MEASUREMENTS 
CONSTANT-CURRENT POWER SUPPLY 


too great or not enough; the voltage control sets the 
upper limit. 

Here are some additional features of the C638A: 
Output impedance is 10' megohms at 0.5 pa to 0.5 
megohms at 100 ma. Above 2.2 a, regulation is better 
than 0.15%, line or load, Ripple is less than 0.01%+- 
1 »a rms. A modulation input is provided. 

But to get back to the point; to check the peak 
inverse voltage rating of a solid state junction, simply 
set the output current control of an E/M Constant- 
Current Power Supply at the specified current. Con- 
nect the output to the junction, turn the power supply 
on, and measure the voltage drop across the junc- 
tion. What could be easier? And other measurements 
can be made almost as easily. 

For a complete discussion of constant-current power 
supplies with ratings up to 1A, ask for Specification 
Sheet 3072B. It lists all the models and specifica- 
tions, too. 


®Registered U. S. Patent Office. Patents Issued and Pending. 
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GLASS TRIMMER CAPACITORS 


[Erie Resistor Corporation] 


No Extension Of Drive Screw And Piston During Adjustment 





PRECISION PISTON TRIMMERS 


Sa 





This line of Trimacons, with a working 
voltage of 1,000 vdew from -—55°C to 
125°C, has the following design features: 
never any extension of drive screw and 
piston during adjustment, hence lower 
overall height; linear, nonreversing ca- 
pacitance change; uniform torque of drive 
screw and piston; high stability, low-loss 


dielectric materials, low-temperature co- 
efficient. 
The illustration shows printed circuit 


mount terminal at left, panel mount ter- 
minal at right. 


| Voltronics, Inc.] 


1,500-Volt Dielectric Strength — Insulation Resistance 10° Meg Minimum 





EPOXY SILVER-FILLED CONDUCTIVE ADHESIVE 


Five models of continuously adjustable 
precision piston trimmers are offered in 
the CAA-1 Series. Ranges are: 0.4 to 3 pf; 
0.5 to 10 pf; 0.5 to 15 pf; 0.7 to 19 pf; 1 to 
30 pf. 

The units have 1,500 dewv and a Q fac- 
tor of 500 min, with the average running 
over 800. 

Operating temperature range is from 
—55°C to 125°C and the temperature co- 
efficient from 25°C to 125°C is +50 ppm/ 
°C or less depending on the size. 

Turning torque is 2 to 9 oz-in. and all 


For Printed Circuit Bonding, Has Low Electrical Resistance 





SINGLE-SHOT MULTIVIBRATORS 


Resistivity of Adhesive 
silver-filled paste is 
ohm/cm when cured. 

Its bond strength (tensile lap shear test) 
is 1,500 psi at room temperature, 1,402 psi 
at —67°F, 1,620 psi at 180°F, and 1,492 
psi after a 7-day water soak. 

After curing, the adhesive has a temper- 
ature range of —67°F to 350°F; its den- 
sity is 25 lb/gallon. 

The paste bonds to metal, glass, ceramic, 
and most plastics. It is useful where hot 
soldering is impractical (such as_ to 


2015 epoxy 
approximately 0.01 


| Ransom Research, Inc.] 


Has Four Adjustable Sections, Each From 5 ,sec To Several Seconds 


v 


fs 4) 








Each section of the type 4AS-P multi- 
vibrator is provided with a potentiometer 
mounted on the printed circuit card to 
permit adjustment of the time interval 
over a range of 2:1, or more. Three stand- 
ard units provide center range time inter- 
vals of 10, 100, and 1,000 usec. 

A control input permits external capaci- 
tors to be added into the r-c time constant 
of the multivibrator thereby controlling 
the time interval in coarse steps. Four 
leads are provided, one for each section. 
With this control lead, each section can 






| Adhesive Engineering | 
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Specifications: capacitance range, 1) 
pf to 4.5 pf, 8.5 pf, 12.0 pf, 18.0 pf, or 309 
pf; temperature coefficient, 400+ 100 ppm; 

°C or 0+100 ppm/°C. 


PRICE: Panel mount types $1.50 to $2.50 ea; Pp. ¢. 
mount types $1.30 to $2.25 ea. AVAILABILITY: 3 to 
4 wks. Erie Resistor Corp., 645 W. 12th St., Dept 
EP, Erie, Pa. SALES OFFICES: See eem D. 1716 
(1961- 62 Ed.) OTHER PRODUCTS: See eem Pp. 600, 
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trimmers are internally antibacklashed to 
eliminate double values. 

Units meet all applicable MIL-C-14409 
requirements and external metal surfaces 
are gold plated. 


PRICE: From $3.50 down (depends on size, sm 
qty). AVAILABILITY: From Stock. MFR: Voltronics, 
Inc., 34-51 56th St., Dept EP, Woodside, L. I., N.Y, 
SALES MGR: Lester Wilensky, HA 6-9843 
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nichrome wire or conductive plastics) and 
at locations which cannot be subjected to 
high temperatures. 

Typical applications include; 
minations; printed circuits; 
bases. 





lead ter- 
shielding on 


PRICE: $3.15 (1 0z); $25.20 (8 oz). AVAILABILITY: 
3 days. MFR: Adhesive Engineering, Div. of Hiller 
Aircraft Corp., 1411 Industrial Rd., Dept EP, San 
Carlos, Calif. SALES MGR: W. Connolly, LY 1-2686 
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generate a different time delay indepen- 
dent of all other sections. 

The units are a-c coupled at the input, 
and trigger on a positive going wave front 
of 10 +2 volts. Typical rise time requife- 
ment is less than 0.5 usec. 


PRICE: $70.00. AVAILABILITY: Stock to 2 wks. 
MFR: Ransom Research, Inc., 374 West 8 Street, 
Dept EP, San Pedro, Calif. SALES MGR: D. Ran- 
som, Jr., TE 2-1128; for nearest rep see eem 
p. 1822 (1961-62 Ed.) OTHER PRODUCTS: See 
eem p. 688 
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AE Series WQA 
Quick-Acting 


‘ 
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1. Y. a Wire-Spring Relay 
e ns 
¢ be 
= Bs g 
/61 - s 
= 5 
00 TO THE ENGINEER 
‘ = ” om 

- fer 51 t It ] 
“lwho wants to transfer 51 circuits simultaneously 
ter- 
on 

f you need simultaneous transfer of alarge chronized “break-before-make’” on allcircuits. 
- number of circuits without fail, take a look at Contact capacities on WQA relays can be 
iller AE’s new WQA relay. It will do the work of custom-tailored to your needs, with either 
S four or more heavy-duty, general-pu rpose _ one, two or three levels of contact assemblies 

relays each with maximum spring pile-ups, _ available, each with a capacity of 17 Form C 
/61 and sustain 200 million or more operations combinations. Other Forms available. 

without readjustment or wear. Our circuit engineers will be pleased to work 
i In the WQA relay, all moving springs pass § With you in adapting the WQA to your spe- 








through holes in a unique actuating “card.” cific design. Or, if you wish, they’ll take on 
Moved directly by the armature, the card in the complete packaging job. 
turn actuates all the moving springs. This If you’d like more information on the WQA 


method of operation pre-establishes exact relay, address your request for Circular 
CAN timing and sequence of all spring operations, 1957 to: Director, Control Equipment Sales, 
DO and at the same time assures perfectly syn- Automatic Electric, Northlake, Illinois. 
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New Products 


MICROMINIATURE INTEGRATED CIRCUITS 


af the f"fonth 


Gate and Half-Shift Registers in Transistor Size Cases 


FOUR-BINARY TIME INTERVAL COUNTER MODULE 


Two Micrologic elements, a gate and a 
half-shift register, have been added to 
this maker’s earlier flip-flop element. With 
these three elements a complete logic and 
control section of a digital computer can 
be built. Buffer, half-adder and counter 
adapter elements will be available later 
this year to make possible a 90% reduction 
in size and a 70% reduction in cost of 
logic sections, the maker claims. 

The elements look externally like a 
standard transistor, but with eight leads. 
Internally the transistors and resistors are 


[ Bulova 


One-Ounce Unit Measures 142” x 1” x 2” 
wt | 


PRINTED-CIRCUIT MATRIX BOARD 


For Prototype And Production Use 


SUBMINIATURE TORODIAL INDUCTORS [Vanguard Electronics Co.] 


Operating at any frequency from dc to 
1 me, BC 585-4 miniature four-binary mod- 
ule can divide the input count by any 
number from nine through 16 by making 
bus connections within the device’s 10-pin 
connector. 

The unit accepts inputs of negative 
pulses or steps with maximum rise times 
of 1 ywsec and amplitudes between 4 and 
10 v. Output is 7.5 v (+10% p-p) with 
rise time of 0.1 usec and load of one binary. 
Maximum loading at 1 me is 2.2K ohms 
and 300 pf for four binaries. 


[| Corning 


For use in ambient temperatures as high 
as 250°C, this off-the-shelf Fotoceram 
printed circuit board lets design engineers 
make prototype electronic devices by in- 
serting and connecting components. Once 
a prototype proves successful, the matrix 
board can also be used for production. Ac- 
cording to the manufacturer, no etching or 
other preparation is required. 

The board carries a universal ring-and- 
dot pattern of metallized runs, pads and 
through-plated holes on a base of Foto- 
ceram glass-ceramic. Each corner has a 


Have 0.004 Cubic Inch Volume — Meet MIL-C-15305B Requirements 


Subminiature toroidal inductors Series 
91 for vhf and Series 92 for h-f applica- 
tions have volumes of 0.004 cubic inch, are 
vacuum-encapsulated in epoxy, and meet 
specification MIL-C-15305B, Grade 1, Class 
B (—55°C to 125°C). 

The units are of single-ended (plug-in) 
construction for printed-circuit and module 
applications. 

Series 91 units have a frequency range 
of from 25 to 150 me and span a total 
inductance range of from 0.01 to 1 uh. 

Series 92 units have a frequency range 


[Fairchild Semiconductor] 
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diffused into a single silicon chip to fop 
the desired logic circuit. 

Utilizing the planar process to ach 
reliability and stability, the elements 
sipate an average power of only 30 mw 
temperatures from —55°C to 125°C, 


PRICE: $120.00 ea in small quantities. AVAL 
ITY: Contact sales offices below. MFR: Faire 
Semiconductor, 545 Whitman Rd., Dept EP, 
tain View, Calif. SALES MGR: R. Graham, Yo 
8161; for nearest rep see eem p. 1719 (1961-62 
OTHER PRODUCTS: See eem pp. 1386-1389 
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Research & Development Labs. 


Fully potted, the module meets MI 
5400 and MIL-E-5272. 4 
The operating temperature range 
from —55°C to 125°C; storage temp 

ture range is from —65°C to 150°C, 


PRICE: $290.00 (1-10); $255.00 (11-50). AVAI 

ITY: 4 to 5 wks. MFR: Bulova Research & 0 
opment Labs. Div. of Bulova Watch Co., Inc., 
Woodside Ave., Dept EP, Woodside 77, N, 
SALES MGR: Geo. eyer, 'NE 9-5700 
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Electronic Components] 


chassis mounting hole, and at one end 
the board is a 22-contact plug section. 
The board’s gold-plated copper meta 
ing, it is said, will not tear loose or bece 
damaged from repeated soldering. 
Size of the board is approximately 4% 
x 5%” x Yo”. 


PRICE: $9.95. AVAILABILITY: From Stock. MFR 
Corning Electronic Components, Dept EP, B 

ford, Pa. SALES OFFICES: See eem p. 1688 (1961- 
62 Ed.) OTHER PRODUCTS: See eem pp. 597, 1314 
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of from 1 to 50 me; the total inductance 
range covered is from 0.1 to 33 wh. Their 
average Q is 70 to 80. 

Characteristics common to both series 
include: low magnetic field; rated tempera 
ture rise (at 90°C) of 35 C; dielectric 
withstanding voltage 700 v rms. 


PRICE: $2.50 ea. AVAILABILITY: 2 wks. MFR: Van- 
guard Electronics Co., 3384 Motor Ave., Dept EP, 
Los Angeles 34, Calif. SALES MGR: G. McHale, 
UP 0-6721; for nearest rep see eem p. S70 (1961- 
62 Ed.) OTHER PRODUCTS: See eem pp. 656, 657 


Check 126 Reader Service Card 12/617 
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CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
see how 2203-11 Elmwood Ave., Buffalo 23, N. Y 


Caplugs MAIL a free assortment of Caplugs, literature and prices to us, 
without obligation. 


protect 
products... [iim 
send for this Title 
aiias Firm 


sample Address 


kit OO State 


won't chip, break, 
shred, or collapse 


low cost 
product insurance 


easy to apply... 


and remove molded of tough, 


flexible Polyethylene 





Caplugs 


Quick, slick protection for 

tubing, threaded fittings and machined parts 
in process, storage and transit 

more than 600 sizes now in stock. 





REFLECTOR-TYPE TELEPHOTO LENSES [4org Trading Corp.] 


20” And 40” Reflex Designs — For Television Camera Use 


r With application in tv cameras for out- 
side use, the MT0-500 and MTO0-1000 tele- 
photo lenses were awarded the Grand 
Prix at the Brussels exhibition of 1958. 

Reflex design cuts actual length to about 
half of conventional telephoto types. 

The MTO-1000 (illustrated) objective is 
a reflector-type optical lens. By shifting 
the front section of the objective it is pos- 
sible to photograph objects at a distance 
from 10 meters to infinity. Its specifica- 
tions include: focal length, 40 in.; maxi- 
mum aperture, f/10. Resolving power in 


CLOSED CIRCUIT VIDICON 


For Document Transmission 


Having a picture resolution of 650-lines 
vertically and 700-lines horizontally, at 
15 foot candles refiected light, Model V-945 
camera transmits a completely clear, 
easily read image of documents with type- 
writer, or even smaller, size print, includ- 
ing wide rows or long columns of figures. 
A useable picture is delivered with 1 foot- 
eandle of reflected light. Both mechanical 
and electrical controls are remotable. 

High resolution monitors are available 
in 14, 17, and 21-inch sizes. A control unit 
is offered in either rack or cabinet mount. 


V-L-F/H-F WIDEBAND CONVERTER [4erospace Research, Inc.) 


Crystal Controlled—tTransistorized Unit 


The VLF-1 Caliverter provides reception 
of v-l-f signals on a standard h-f commu- 
nications receiver. It is useful in systems 
that require accurate time and cannot tol- 
erate the erratic reception of h-f standard 
time signals. 

The vif timing stations provide a con- 
venient primary reference for station 
calibration. 

The unit, including a zener-regulated 
a-c supply, is contained in a 642" 1x 3” w 
x 4” d enclosure. Standard unit is supplied 
mounted on a 3%” relay rack panel. 


MINIATURIZED PHOTOELECTRIC READER 


For Target Detection From 1 Inch To 10 Feet 


Model 200 photoelectric reader has maxi- 
mum photocell spectral response at 7,350 
angstroms, a maximum photocell power of 
75 mw, and a maximum rate of 300 
counts/sec. 

Lamp and photocell are separated by an 
opaque shield which optically divides the 
single lens. Light from the lamp is focused 
by the upper half of the lens on the target 
area and light reflected from the target 
area is focused by the lower half of the 
lens onto the photoconductive cell. Changes 
in reflected light intensity produce corre- 


[ Melpar, Inc., Special Products Div.] 
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the center of the field is 28 lines per mm 
and 18 lines per mm across the field, 
The MT0-500 has a focal length of 
f/8 maximum aperture and a 2°30’ field, : 
Mounting adaptors for most types of 
image-orthicon and vidicon cameras ap 
available. 


PRICE: Lens MTO0-500: $220.00-$295.00; Lens MT0- 
1000: $350.00-$420.00 (depending on qty). AVAIL. 
BILITY: 1-3 months. MFR: Amtorg Tradin 

355 Lexington Ave., Dept EP, New York i, NY 
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CAMERA [American Microwave & Television Corp.] 


A d-c, zener-regulated filament supply 
in the camera eliminates problems dug 
cable length variations. There are no §} 
cycle fields at the camera to introduce him 
in video and sweeps. The video amplifier 
~y flat to 15 me with gradual roll off} 
20 me. 


PRICE: $6,000.00 ea per camera chain. AVAIL 
ABILITY: 30 days. MFR: American Microwave & 
Television Corp., 1369 Industrial Rd., Dept EP, San 
Carlos, Calif. SALES OFFICES: See eem p. i@ 
(1961-62 Ed.) 
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Some specifications are: output fie 
quency 5.0 me plus the vif signal (other 
frequencies can be supplied on special 
order); sensitivity better than 0.1 gy 
power 2.5 watts, 90 to 140 vac. 


PRICE: $269.50. AVAILABILITY: From stock. MPR 
Aerospace Research, Inc., 94 Massachusetts Ave, 
Dept EP, Cambridge 39, Mass. 
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sponding changes in photocell resistanee 
Illuminated target area is 4” by 1” 
6 inches and 1” by 9” at 10 feet. 
A retroreflective strip at the target Dit 
vides light return for operation at 
tances from 2 to 10 feet. 


PRICE: $28.50 to $39.50 (depending on qty). AVAIL: 
ABILITY: From stock (itd qty). MFR: Melpar, 
Special Products Div., 3000 Arlington Bivd., 
EP, Falls Church, Va. SALES MGR: H. |. R 

= > for nearest rep see eem p. 1780 
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POW, SIZE, 
Wists, 


IN A 5-1/4” PANEL POWER SUPPLY 


or 





e Fully Transistorized @¢ Low Cost ¢ Maximum Current Adjust e Remote Sensing e Remote 
Programming e¢ Series Operation e¢ Parallel Operation e Constant Current 


NJE extends its widely accepted 312” QR line to include the 514” models 


+0.01 %or+ Imv | +0.02% or +0.5 mv 


‘ Approx. 
Output Model No. Input Power Static Regulation Weight 
Load* ine* Pounds 

. A 60 


| 3 P- +0.01 % or +0.5 mv 
| P | + 0.005% or +0.5 mv | +0.02% or +0.5mv | 19” wx 16%" d 
“+0.005% or +0.5 mv | +0.02% or +0.5 mv 
QR-10-10 | 105-125 - - + 0.005% or +0.5mv | +0.02% or +0.5 mv 
[ores |rosizs | sss | 3 pr [0.005% or 205mv | =002% or +05 mw | 
105-125 : +0.005% or +0.5mv | +0.02% or +0.5 mv 
105-125 | 55-6 -P | +0.005% or +0.5 mv | +0.02% or +0.5 mv. 
105-125 | 55-€ ' +0.02% or +0.5 mv 


32” 
19” w x 16%” d 


*Whichever is greater. #Contact factory or local representative. 
**Available for 400 cps operation. #Preload required below 50 volts. 


WRITE TODAY FOR COMPLETE TECHNICAL DATA, COVERING STANDARD LINE 
RANGING FROM 1.2 TO 250,000 VOLTS! 


CORPORATION 
20 Boright Avenue - Kenilworth, New Jersey 
BR. 2.6000 + TWX Cranford, NJ 51 + FAX-FFP 


Check 19 Reader Service Card 
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OPERATES UP TO 


ure rate was only 0.030%/1000 hrs. 


to purchasers of ‘‘MEG-A-LIFE”’ versions of these devices. 





AVAILABLE WITH CERTIFIED RELIABILITY 


“MEG-A-LIFE” 


= 170 WATTS—93% greater power dissipation capability than conventional TO-36 power transistors. 


= 110° C. T; — Maximum junction temperature rating (15° higher than conventional TO-36 units) provides 
added operating temperature safeguard and also increases allowable power dissipation at any given case 
temperature. In over 3,000,000 device hours of storage life testing at temperatures up to 150°C. the fail- 


= ‘‘MEG-A-LIFE"’—a program offering industrial users certified reliability based upon complete electrical, 
mechanical, and environmental tests to military type specs. Lot acceptance data and test results available 






























































POWER. TEMPERATURE DERATING CURVE 2N2075 SERIES 15 AMP 
x , T | ] , + ’ 
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i te a oe h..@5A BV 
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rT Tree nNg 40V 50V 70V 80V 
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= Plus this most complete line of other TO-36 and TO-3 devices 


































~~ -_ O 15 AMP P, = 150 watts, T, max — 100°C 


BV. 


ra @p) 
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TO-3 TO-36 
om 15 AMP * P; 90 watts, T; max 100°C 
h 10A BV 
Dm 3 AMP * Py, — 90 watts, T, max 100°C os = 
hee 2 5A BV EE. N1557 N1558 2N1559 2N1560 
; 2N1553 2N1554 2N155 2N1556 
2N2138 2N2139 N214 2N2141 N1549 2N15$ N1551 N1552 
N214 N2143 ON 2144 N214 
a 25 AMP * pe. 90 watts, T 100°C 
Dm 3 AMP Pp = 90 watts, T, max 100°C h 25 A _ — 
h. 1A BV ie : = 
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_40v . NII 2N1164 2N1166 
N136 2N618 N 2N1365 } 2N1163 2N11¢ 2N1167 
2N1359 2N375 N oN 1364 


MILITARY TYPES 











a 5 AMP * Py = 90 watts, T, max 100°C BV BV — 
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2N1544 2N154€ 2N \ NOOTA 
2N1539 2N15 N NI sia ; 
2N1534 2N153 NIE N NI 
2N1529 2N1530 2N1 4 2N1 " 
N 
MD 10 AMP Pp = 90 watts, T; max 100°C N1358 (Sig 
10A BV... NI 
N14 SN 
N 4 2NE N wis 


“Available in ‘‘Meg-A-Life’’ types 


POWER TRANSISTOR HANDBOOK 
If you have not yet purchased this 
valuable reference book covering 
power transistor design considerations 
and applications, you may still obtain 
a copy from your Motorola distributor. 
Price is $2. 


IMMEDIATE LOCAL AVAILABILITY—You may 
obtain sample or volume quantities of any of these 
devices by contacting your nearest Motorola 
distributor. Also be sure to ask for the complete 
Motorola Power Transistor Selection Chart, listing 
Motorola's new low prices. 








DISTRIBUTORS: 
PACIFIC SOUTHERN 
= LOS ANGELES Hamilton Electro Sales BIRMINGHAM Ack Semiconductors, Inc 
| K-Tronics MELBOURNE Electronic Wholesalers, Inc 
j OAKLAND Elmar Electronics MIAMI Gulf Semiconductors, Inc 
| MO 7 OROLA PALO ALTO Hamilton Electro Sales - North SOUTHWESTERN 
i SAN DIEGO San Delcor, In DALLAS Tekko, Inc 
| Semiconductor Products Inc. SEATTLE Almac Electronics Corp prs enelt Co 
HOENIX Electronic Specialties Co 
oentonga stares ee NEW ENGLAND 
moe nter-State Radio & Supply Ce BOSTON Cramer Electronics, Inc 
MIDWESTERN EASTERN 
5¢ AST McDOWELL ROAD « PHOENIX 8. ARIZONA CEDAR RAPIDS Deeco, Inc BUFFALO Summit Distributors, inc. 
CHICAGO Allied Radio Corp CAMDEN General Radio Supply Co., Inc. 
Newark Electronics Corp MINEOLA, L. | Schweber Electronics 
MOTOROLA DISTRICT OFFICES: Semiconductor Distributor Specialists, Inc NEW YORK Milgray Electronics, Inc, 
Belmont, Mass. / Burlingame, Calif. / Chicago / Clifton, N. J. / Dallas CLEVELAND Pioneer Electronic Supply Co WASHINGTON _ Electronic Wholesalers, Inc. 
Daytc Detroit / Glenside, Pa. / Hollywood / Minneapolis Orlando, DETROIT Radio Specialties Co., Inc OUTSIDE U. S.A. 
Fla hoenix / Silver Spring, Md Syracuse Toronto, Canada MINNEAPOLIS Allied Electronic Corp CHICAGO Motorola Overseas Corp 
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TRANSISTORIZED DIGITAL RECORDER 


Prints Data Simultaneously From Two Unsynchronized Sources 








MICROELECTRONIC DIGITAL CIRCUITS 
Handle 90% Of Digital Equipment Circuit Functions 









[ Hewlett-Packard Co.} 


Offering flexible data input with infor- 
mation storage, electro-mechanical re- 
corder Model 562A can print up to 11-digit 
lines per second. 

The storage feature allows data transfer 
to the unit in 2 millisec, after which the 
driving source is released to gather more 
information. Internal connectors route 
parallel-entry data to any desired digit, 
and different input codes can be used for 
each digit. 

Standard input for the recorder is a 
four-line BCD (1-2-2-4). Other four-line 


SINGLE AND DUAL-CHANNEL 1-MC COUNTING SYSTEMS 
Utilize Modular Decade Counter Building Blocks 


These single and dual-channel 1-mce 
pulse counting systems consist of one or 
two individual seven-decade 1-mec counting 
units in a standard logic module bay. The 
bays can be mounted directly in standard 
19” racks. 

Carry pulses from decade to decade are 
transferred by front panel jumper connec- 
tions. At the termination of any counting 
operation, the total count in all counters 
is visually displayed on the individual 
sealer front panels in the form of neon- 
lighted decimal digits. In addition to this 


{Texas Instruments, Inc.] 


Solid Circuit Series 51 consists of a line 
of six microelectronic digital circuit mod- 
ulés, each containing the equivalent of 
some two dozen conventional components. 

Each silicon network is contained in a 
hermetically sealed package measuring 
wm” x %” x Vo", 

The devices perform flip-flop, counter, 
Nor gate, NAND gate, and or gate functions 
and operate over a temperature range of 
—55°C to 125°C. 

All of the units 
rived from one 


in the series are de- 
standard silicon wafer. 


SILICON TRANSISTOR LOGIC CARDS [/ss Gee, Inc.] 
Basic Digital Building Blocks 


Each flip-flop series 1001 card consists 
of four flip-flop circuits. Gated set and 
reset inputs respond only on the trailing 
edge of a 3 usec or longer clock pulse. Any 
spurious signals of less than 1 usec dura- 
tion, regardless of amplitude, cannot trig- 
ger the flip-flops. This provides extremely 
high noise immunity. Each flip-flop is cap- 
able of driving succeeding flip-flops with- 
out intermediate stages. 

Each driver series 1001 cards (illus- 
trated) consist of seven power driver cir- 
cuits. Basically electronic switches they 





eem File System’ S; 


codes can be used by substituting plug-in 
cards. 

Ten-line code operation is also available 
by card substitution and the mounting of 
additional input plugs. 

Twelve-digit line capacity is available 
on special order. 


PRICE: $1625.00 (six digits). AVAILABILITY: 12 wks, 
MFR: Hewlett-Packard Co., 1501 Page Mill Rg. 
Dept EP, Palo Alto, Calif. SALES OFFICES: See 
eem p. 1746 (1961-62 Ed.) OTHER PRODUCTS: See 
eem pp. 555, 870-879, 1016-1018, 1161 


Check 131 Reader Service Card 12/6] 


[Harvey-Wells Electronics, Inc.] 


visual display, the 8-4-2-1 binary-coded 
decimal count in each scaler is available 
at the scaler front panel on four parallel 
lines where they can be used to perform 
various logical operations. 

Another available output is a staircase 
analog voltage representing at all times 
the count in the scaler. 


PRICE: $2,100.00 (dual ch system). AVAILABILITY: 
2 wks. MFR: Harvey-Wells Electronics, Inc., 14 
Huron Dr., Dept EP, Natick, Mass. 


Check 132 Reader Service Card 12/61 


After all electrical paths have been formed 
in the slice, it is then designated for one 
of the six circuits, and appropriate con- 
nections are made. 


PRICE: $50.00 to $115.00 (depending on require- 
ments & qty). AVAILABILITY: Contact Sales Offices 
below. MFR: Texas Instruments Inc., 13500 North 
Central Expressway, Dept EP, Dallas, Tex. SALES 
OFFICES: See eem p. 1858 (1961-62 Ed.) 


Check 133 Reader Service Card 12/61 


deliver high current to relieve logic load- 
ing, drive relays and drive magnetic write 
heads. A choice of two outputs (low cul- 
rent and high current) is available for 
each card. 

All cards use silicon transistors. Out- 
puts are returned to the top of each card 
as a test feature. Operating temperature 
range is —55°C to 85°C. 

PRICE: Contact Mfr below. AVAILABILITY: 46 


wks. MFR: Ess Gee Inc., 15 Havens St., Dep EP, 
Elmsford, N. Y. 


Check 134 Reader Service Card 12/61 
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TRANSISTOR-REGULATED 


power PER-DOLLAR 



































Write today for full details! 











ELECTRONICS, INC. 


232 Westcott Drive © Rahway, N. J. © FUlton 1-5800 


Tal w 
* Pee 
| pare’ ’ 
y u “ 1) 
F ¢ 5 x8%x12% 
4 , Compare PRL Current, Voltage and 
Price with any Power Supply You Now Buy! 
ode Outp oltage Range Uutp e Range P 
ST-01-50 0 to 18 volts DC 0 to 0.5 amperes $200 
ST-01-3A 0 to 18 volts DC 0 to 3.5 amperes 228 
ST-03-1A 0 to 36 volts DC 0 to 1.0 amperes 215 
ST-03-2A 0 to 36 volts DC 0 to 2.0 amperes 238 
ST-06-1A 0 to 60 volts DC 0 to 1.0 amperes 285 
*Quantity discounts available 
@ Line regulation +0.03% © Ripple 1 MV RMS e Electronic current limiting @ Remote sensing 
@ Load regulation 0.05% © Series or parallel operation ¢ Remote programming e No blower 


ALL STANDARD CATALOG POWER SUPPLIES WARRANTEED 5 vears! JI 
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DIGITAL FUNCTION GENERATOR [Consolidated Avionics Corp.] 








Triggered by an input pulse, digital 
function generator Model 8002 generates 
a predetermined pulse pattern. As many 
as 248 pulses with 4-usec resolution can 
be produced during a 10 to 1,000-ysec in- 
terval after triggering. Output pulses are 
6 v and 1-usec wide. The unit resembles a 
continuously variable magnetostrictive de- 
lay line without output taps and infinitely 
variable delays. 

Control taps are replaced by small mag- 
nets held in proximity to the delay line. 
One common output, regardless of the 














BIDIRECTIONAL PERFORATED TAPE HANDLER | Vigitronics Corp.) 
Reads Up To 500 Characters/Sec — Rewinds At 1,000 Characters/Sec 


Bidirectional perforated tape handler 
Dykor Model 4577 accepts five to eight- 
level tapes interchangeably and permits 
forward or reverse reading of perforated 
tape at speeds up to 500 characters per 
second and rapid rewind at 1,000 charac- 
ters per second. 

Eight-inch reels hold 500 feet of 4.5-mil 
tape, or 1,000 feet of 3-mil tape. The reels 
are controlled by a three-zone contactor 
system performing the same function as 
a fuel servo system. 

Bidirectional rewind, available as an 





COMPACT BIDIRECTIONAL COUNTER [Crane Co.] 


Visual Readout And Digital Type Electrical Readout For Information Storage 


Indicating true position while going 
through zero in either direction, this bi- 
directional counter is a readout device with 
a rate of 45,000 counts/sec. The readout 
consists of five standard decades and a 
polarity indicator. 

The counter normally uses transducer 
inputs and can be preset or reset to any 
reference number. A memory storage en- 
ables accurate readout despite irregular or 
interrupted input information. 

Modular construction of the counter, con- 
sisting of transistorized plug-in printed 





TIME-CODE GENERATOR (Computer Techniques, Inc.| 
24-Hour Binary Coded Decimal Clock Produces AMR Codes 


Time-code generator Model 200 produces 
the six AMR codes B-1, B-2, C-1, C-2, D-1, 
and D-5. A 17-bit, 24-hour binary code is 
used in all modes of operation. 

The time displayed on the front panel 
in binary form by indicator lamps is 
derived by counting 1 pulse/sec on a 24- 
hour clock. 

Basic oscillator is a 1-me crystal stand- 
ard with stability better than 1 sec/mo. 

In addition to the six AMR codes, the 
17-bit time signal is available in parallel 
form along with auxiliary pulse rates of 





Continuously Variable Magnetostrictive Delay Line Produces Up To 248 Pulses 


eem File System Se, 


2000 





number of magnets, minimizes associated 
hardware and requires only a single loy. 
level amplifier. 

The unit operates from 6 to 10 v, posi. 
tive-going pulse or step inputs with 0g. 
usec rise times. 


PRICE: $19.75. AVAILABILITY: 90 days. MFR: Cop. 
solidated Avionics Corp., 800 Shames Dr., Dept Ep 
Westbury, L. |., N. Y. SALES MGR: F. Sposato’ 
ED 4-8400; for nearest rep see eem p. 1686 (19614 
Ed.) OTHER PRODUTS: See eem pp. 1134, 113 


Check 135 Reader Service Card 12/6} 


option, permits 1,000 character per second 
slewing in either direction under contro] 
of the operator or by remote contact 
closure. 

The handler is designed for use with this 
maker’s unidirectional high-speed photo. 
electric tape readers. 


PRICE: $1,090.00. AVAILABILITY: 6 wks. MER: Digi- 
tronics Corp., Albertson Ave., Dept EP, Albertson, 
L. I, N. Y. SALES OFFICES: See eem p. 16% 
(1961-62 Ed.) OTHER PRODUCTS: See eem p. 672 


Check 136 Reader Service Card 12/61 


circuit cards, includes a_ self-contained 
power supply. An output connector facili- 
tates use of external control or recording 
devices. 


PRICE: $1,676.00 to $2,328.00 (depending on qty). 
AVAILABILITY: 60 to 75 days. MFR: Crane Co. 
Hydro-Aire Div., 300 Winona Bivd., Dept EP, Bur- 
bank, Calif.. SALES MGR: M. McGuire, VI 9-133]; 
for nearest rep see eem p. 1751 (1961-62 Ed) 
OTHER PRODUCTS: See eem p. 1160 


Check 13] Reader Service Card 12/61 


1, 10, 20, 100, 10%, 104, or 10° pps from 
jacks on the front panel. 

Pulse-width serial output is adjustable 
from 0 to +12 v; the 1,000 cps modulated 
serial output is adjustable from 0 to 20 
p-p into a 600-ohm load. 


PRICE: Contact Sale Mgr below. AVAILABILITY: 
From stock. MFR: Computer Techniques, !Nc. 
33-00 Northern Bivd., Dept EP, Long Island City 
1, N. Y. SALES MGR: M. Manes, ST 6-1276; for 
nearest rep see eem p. 1685 (1961-62 Ed.) 


Check 138 Reader Service Card 12/61 
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NEW! 


MICROWAVE POWER 


AMPLIFIERS 
AT 


NEW LOW 
PRICES 





ONE WATT OUTPUT OVER 
MOST OF RANGE IN ONLY 


TWT AMPLIFIERS 
MODEL T601 -- 2 to 16 Gc 
$3,990.00 
MODEL T602 - 10 to 20 Ge 
$4,950.00 
e FEATURES « 


Rugged construction 
Regulated and metered 
power supplies 

e Provision for modulation 
e Adjustable gain control 


TYPICAL APPLICATIONS 
INCLUDE: 


@ Conversion of low level signal generators 
to high power sources @ Efficient har- 
monic generator @ Antenna pattern 
measurement source @ Converts to high 
power oscillator with appropriate adapter 

® Accessory equipment soon available 


ee 





AMER. ELECT. LABS., INC. 
RICHARDSON ROAD, COLMAR, PA. 
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ELECTRONIC PRODUCTS Magazine 



















MODEL VE-10 
VACUUM EVAPORATOR 


VALVING — automatically controlled by 
advanced electronic circuit employing 
specially designed timing components 
and full-range pressure transducer. 


PERFORMANCE—3-minute pump-down 
to 0.1 micron (clean dry out-gassed sys- 
tem in 10” O. D. bell jar). Capable of 
continuous operation in the 0.01 micron 
range. 


AUTOMATIC BACKING— Roughing pump 
automatically valved to pump on the ex- 
haust of the diffusion pump for 30 sec- 
onds every two minutes, eliminating need 
for separate backing pump. 


FOR ITSELF 
WITH 


CHANGE | ‘ 


PUSHBUTTON 
AUTOMATIC 
VALVING! 

















No levers to push! Start, stop, 
change specimens anywhere in 
the valving sequence with new 
push-button operating simplic- 
ity—time-saving, error-free au- 
tomatic control of the entire 
valving and pumping sequences, 
A complete, multi-purpose sys- 
tem capable of versatile vacuum 
evaporation work in the 0.01 
micron range in standard 10” 
O. D. bell jar. Ideal for general 
use in the research lab, pilot-run 
production of small parts, 


ELECTRODES— Either of 2 pairs of 
electrodes may be energized by ma- 
nipulating the selector dial on the con- 
trol panel. 16” base plate is equipped 
with total of 10 feed through ports. 


TILT-BACK BELL JAR—Standard 10” 
bell jar tilts back for specimen 
changes. Base plate accepts bell jars 
to 14”. 


COMPACT DESIGN—Height, 40” (with- 
out bell jar), width, 26”; depth, 16”, 
Net weight, 200 Ibs. 


Price: $2500, f.o.b. factory. Availability 15 days. 
Write for descriptive literature. 


Send literature, additional information to: 














Zone. State 





CHerry 6-6122 


| 
MIKROS INC. | = 
A Subsidiary of | Title 
Electro Scientific Industries | 
| Company. 
7620 S.W. Macadam Avenue! Address 
Portiand 19, Oregon | . 
| City. 
I 
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SWITCH ACTUATORS [Bayside Timers] 


Rated At 100,000,000 Operations 





In contrast to the usual method of using 
two 180° cams back-to-back, these two 
switch actuators allow on or off from 0° 
thru 350°. Two independently adjustable 
arms mounted on the motor shaft can be 
adjusted to allow the switch to be closed 
briefly, open briefly, or for any setting 
between for each revolution. When both 
arms are set back-to-back, the switch 
closes and opens on alternate revolutions. 

Model A uses heavy silver contacts 
rated at 1,500 watts tungsten. When used 
at speeds between 1 and 60 rpm the life 


FREQUENCY DETECTORS ([Crydom Laboratories, Inc.] 
Convert Signal Frequency To Proportional D-C Output Voltage 


’ 





ROTARY SOLENOIDS 


Available in expanded scale and linear 
versions, this line of frequency detectors 
combines magnetic and semi-conductor cir- 
cuits. Frequency or speed is indicated with 
an accuracy of +0.25% and a linearity of 
+0.10%. Filtered d-c outputs of 0 to 5 
volts correspond to frequency ranges of 
0-600, 0-2,000 and 0-6,000 cps in the linear 
version and +1 volt corresponds to +20% 
deviation in the 60 and 400 cps expanded 
scale versions. 

Applications include frequency regula- 
tion and protection of d-c motor or engine 


[General Time Corp.] 


Withstand Severe Shock, Vibration, And Thermal Stresses 





INDICATING TEMPERATURE CONTROLLERS 


With an operational life expectancy of 
1,000,000 cycles or more, these compact, 
rugged, rotary solenoids have rotary mag- 
netic action with no axial shaft motion. 

Armatures are balanced both magneti- 
cally and mechanically, resulting in mini- 
mum thrust on bearings. Use of a series 
air gap maintains essentially constant 
torque. 

Three models are available as standard 
units, with many variations in windings 
to suit specific torque and duty cycle re- 
quirements. Typical starting torques range 


Portable And Panel-Mounted Servo-Operated Units 





Indicating temperature controllers Se- 
ries 6000-A feature control capabilities 
of 0.3°F dependent upon control circuitry 
employed and application. Temperature 
ranges from —300° to 2,000°F are avail- 
able. 

Positive indicator positioning and a re- 
balance type servo follow-up drive system 
insure accurate readings throughout the 
instrument’s range. 

A Wheatstone bridge circuit provides a 
null-balance unaffected by normal line 
voltage or ambient temperature changes. 


[ Electronic Processes 








eem File System. § 


expectancy is said to be over 100,000, 
operations. Model B features a snap swite, 
for applications slower than 1 rpm @ 
where a double throw switch is require 








PRICE: $29.50 (one sw unit with motor)—$333,9) 
(24 sw units without motor). AVAILABILITY: Stoc; 
to 6 weeks. MFR: Bayside Timers, 43-69 162 gt, 
Dept EP, Flushing 58, N. Y. SALES MGR: G. Dom. 
thea, IN 3-8935; for nearest rep see eem p. 166 
(1961-62 Ed.) 


Check 139 Reader Service Card 12/6} 


driven generator sets, discrimination of 
f-m telemetry signals and _ digital-to. 
analog conversion in counting circuits, 
Used with magnetic or photo-electric 
pick-ups, the detector’s monitor shaft rota- 
tion or oscillatory motions provide a static 
and remote means of control and overspeed 
protection. 
PRICE: $60.00-$108.00 (prototypes). AVAILABILITY: 
Contact Sales Mgr below. MFR: Crydom Labore- 
tories, Inc., 12850 Western Ave., Dept EP, Garden 
Grove, Calif. SALES MGR: J. F. Borst, TW 3-4087 


Check 14Q Reader Service Card 12/61 


from 1.5 oz-in. in the smallest model to 65 
oz-in. in the largest. 

Model 3457 weighs 2.8 oz, Model 3456 
weighs 4.9 oz, and Model 3458 weighs 
10.4 oz. 


PRICE: $12.00 to $35.00 (depending on model and 
qty). AVAILABILITY: 4 wks. MFR: General Time 
Corp., Central Research Labs., Progress Dr., Dept 
EP, Stamford, Conn. SALES MGR: R. Behringer, 
ny te for nearest rep see eem p. 1733 (1961 


Check 141 Reader Service Card 12/61 


Corp.] 


Controllers are available in three-indi- 
cator types: indicator only; indicator only 
for multipoint use; indicator for mult- 
channel control use. 

The system is available with up to five 
remote location controls. 


PRICE: $185.00 to $250.00. AVAILABILITY: 2 to 4 
wks. MFR: Electronic Processes Corp., 436 Bryant 
St., Dept EP, San Francisco 7, Calif. SALES MGR: 
K. Woolley, EX 7-3881; for nearest rep see eem 
p. 1712 (1961-62 Ed.) 


Check 142 Reader Service Card 12/61 
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SOLD 


BY BRANSON 


THE FIRST 


Q pole CRYSTAL 
CAN RELAY 


PROVEN 
IN 


CRITICAL 
MILITARY 
SYSTEMS 





The Branson 
Type AR 4PDT re- 
lay. 2 amp. contacts. SN 
Withstands 2000 cps at \\, 

20G. —65°C to +125°C. 
Hermetically sealed and dry nitrogen 
filled for high altitudes. Wt. 15-20 gms. 
Dim. .384 x .784 x .882. Hook, plug-in or 
wire leads available. Std. 0.1 in, grid 
Spacing. Suitable for dry circuit condi- 
tions. Meets specs: MIL-R-25018, 
MIL-R-5757C, MIL-E-5272C. 


Delivery from stock, special orders in 
4 weeks. 


Write for technical bulletin 


SI BRANSON FZ 


41 South Jefferson Road 
Whippany, New Jersey 
TU 7-1100 
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“BR”...the new d.c. 
power supply with 
conservative design" 





0-36 VOLTS D.C. AT 3, 5, 
10 AND 15 AMPERES 





Model BR 36/3 (illustrated) is a reliable, low cost, wide range, convec- 
tion cooled transistorized power supply. In addition to remote sensing, 
modular construction and conservatively rated circuitry this unit has 
many extras... 


SPECIAL FEATURES 


INPUT: 105-125 VAC, 60-400 CPS 

OUTPUT: 0-36 VDC at 0-3 A 

REGULATION: .01% Line or Load 

RIPPLE: Less than 0.3 mv. rms. 

OPERATING AMBIENT: To 50°C. 
TEMPERATURE COEFFICIENT: .03% per °C 
RESPONSE TIME: 50 u sec. 

TRIPLE SHORT CIRCUIT PROTECTION: Protects 
power supply and connected load. 


“BR” SERIES* 
































D. C. Output 
Model Volts Amps Size 
BR 36/3 0-36 0-3 3144”x 19”x 14” 
BR 36/5 0-36 0-5 5144”x 19” x 14” 
BR 36/10 0-36 0-10 544” x 19” x 14” 
BR 36/15 0-36 0-15 834”x 19” x 14” 
Write Today .. . Technical Data 


Sheet available with full specifications, 
‘eOff the Shelf” availability. 


SAISER ELECTRONICS, INC. 


3 Monroe Street, Union, New Jersey 
MUrdock 7-2525 TWX—UNVL 950 
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Sec. 3400 


Portable Laser Has High 


Pumping Efficiency 


by C. F. Kerry Gaulder, Chief Engineer 


Twenty-eight pound unit 

provides 6,943-angstrom coherent- 

energy pulses of zero to 500-ysec duration 
at levels greater than 0.1 joule. Continuously 


repeated firings at maximum rate 


of 4 ppm are possible. 





Self-contained laser package has front and rear light outputs. 


Page 26 


Maser Optics, Inc., Boston, Mass. 


Development of optical maser oscillators or lasers in 
the summer of 1960 fulfilled one of the promises of the 
utilization of coherent energy at optical frequencies — 
generation of light with very narrow spectral band- 
widths and high concentrations of energy. These capa- 
bilities created a demand for lasers in many areas of 
research and development for experiments in coherent 
energy applications. 

Early equipment was comparatively expensive and 
beyond the means of many potential users. A high 
proportion of the cost resulted from the waste of pump- 
ing energy; flashtubes had to deliver more energy than 
the minimum necessary to excite the crystals and the 
resultant energy-storing-capacitor banks were corre- 
spondingly large, heavy and costly. 

By increasing the coupling efficiency between the 
crystal and the pumping energy source, a relatively low 
cost commercially available laser has been developed to 
meet industry needs. The self-contained 28-lb portable 
unit produces 6,943-angstrom coherent-energy pulses of 
zero to 500-usec duration at energy levels of greater than 
0.1 joule. 


Pump-Crystal Coupling 

Laser crystals are usually cylindrical and pumping 
energy is coupled in through the cylindrical surface; 
therefore initial flashtubes were of the helical design 
illustrated in Figure 1A. As the inside diameter of the 
helix is usually much greater than the crystal diameter, 
only a small amount of the light produced is intercepted 
by the crystal. Use of a larger diameter crystal would 
increase the power requirement along with the efficiency. 

A more promising flashtube design for small crystals, 
illustrated in Figure 1B, was described by H. Edgerton 
in the April 1961 Journal of Applied Physics. However, 
it was found similar good results with small crystals 
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could be obtained at even lower energy levels with the 
arrangement in Figure 1C. As illustrated, the 2-in. long 
by 4-in. dia crystal is supported by sleeves at both ends; 
two xenon flashtubes are mounted parallel to and almost 
touching the crystal. Ordinary aluminum foil wrapped 
around the combination of flashtubes and crystal is kept 
in place by the discharge trigger pulse lead. 

With this arrangement, the only light lost is the small 
amount radiated from the flashtube legs and the negli- 
gible amount absorbed by the foil. Thus, with a run-of- 
the-mill crystal, only 160 joules need be supplied to the 
two flashtubes in series to produce laser action; better 
crystals require as little as 130 joules. As a typical 25-uf 
4,000-v capacitor storing 200 joules weighs 5 lb, it was 
thus possible to develop a completely portable laser. 


Commercial Lightweight Laser 


The commercial instrument in its final form weighs 
28 lb and is 16%-in. wide by 8%-in. high and 10%-in. 
deep, including power supply and carrying case. It op- 


(A) (B) (c) 

TRIGGER CRYSTAL 
CRYSTAL + U-SHAPED 

CRYSTAL U-SHAPED FLASH TUBES 
FLASH TUBES 

HELICAL FOIL REFLECTOR 

FLASH TRIGGER 

TUBE FOIL REFLECTOR 


FIG. 1— Most of light radiated from conventional helical flashtube (A) is not intercepted by crystal; U-shaped flashtube designs (B 
and C) increase coupling efficiency. Energy loss is limited to that from flashtube legs and small amount absorbed in foil reflector. 


ELECTRONIC PRODUCTS Magazine 






Author observes time distribution 
of laser output with optical 

pulse detector and oscilloscope. 
Sharp spikes in light output 
necessitate 4-mc bandwidth 





detection system. 








Coherent and Incoherent Energy 


Conventional light sources produce individual 
photons of random phase, direction of propagation 
and, even in the narrowest spectral line, frequency. 
Consequently, they are termed incoherent energy 
sources. 

Lasers emit photons far more uniformly. They 
produce coherent energy with a very narrow spectral 
spread and a corresponding highly uniform phase 
front. 











erates on 115 v 60 cps at 1 amp and will produce about 
four pulses per minute. 

As the flashtubes sometimes discharge themselves 
without a trigger if the total voltage exceeds 3,500 v, 
two 25-uf 4,000-v capacitors storing 400 joules are used 









TABLE |— RUBY LASER CRYSTAL CHARACTERISTICS 











0° 90° 
___ Standard _ Slow Grown | Slow Grown 
Dimensions 2" x V4" | 2" x Va" 2" x YW" 
Flatness r/4 d/10 | 4/10 
Parallelism ) 1S” ‘i? | 6 + 3” 
Threshold 160 joules | 160 joules | 130 joules 
| 
Orientation Unspecified | +1° of 89-91° to 
optical axis | optical axis 
Application Demonstration Highly | Highly 
and simple collimated collimated 
experiments unpolarized polarized 
light light 





to deliver the required energy at a lower voltage. 

At room temperature, natural cooling is sufficient to 
permit continuously repeated firings at the maximum 
rate of 4 ppm. Although some units have been operated 
more than 50,000 times, no failures have yet occurred. 
Therefore, data on failure rate has not been accumu- 
lated yet. 

Through interchangeable plug-in heads, the three 
crystals listed in Table I may be utilized. Included are a 
standard crystal requiring 160 joules and two slow- 
grown types with closely controlled parameters. The first 
is for demonstration and simple experiments; the second 
and third crystals produce highly collimated beams for 
polarized or unpolarized light experiments. All three 
are 99.5-percent aluminum oxide doped with 0.05-percent 


‘laser output may be obtained by adding external induct. 


chromium; crystals of other host and doping materials 
are available. The standard-crystal head is also available 
in an external mount. 

Variations in the shape and time distribution of the 


ance and capacitance modules to the energy Storage 
system. Within limits of the lamp ratings, it is possible 
to increase the energy at a given voltage, to change the 
rise time and duration of the pulse or to obtain dual 
pulses. 


Applications 


The laser’s output is sufficient to obtain detectable 
reflections from targets several miles away in communi- 
cations and optical-radar experiments. 

Tremendous increases in power density are possible 
by focusing the laser’s coherent light. A 500-usec pulse 
can be focused microscopically to produce a spot of about 
10° w/cm* power density. 

In laser crystal manufacturing and research, the basic 
laser unit can be used as a production-line test unit for 
newly fabricated crystals. 

The author acknowledges the assistance and contri- 
butions of J. Rothstein, Chief Scientist, and S. J. Sage, 
Senior Physicist. 






PRICE: Mode! 520 lightweight laser with modutar plug-in 
head and standard ruby laser crystal $1,850.00. : 
_ From stock. MFR: Trident Div., Maser Optics, Inc., 89 ' 
Ave., Dept EP, Boston 34, Mass. cB 
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JANCO MINIATURE 


Rotary 
Selector 
Switches 








ACTUAL SIZE SERIES 1900 


All Janco switches are designed and built to exceed MIL-S- 
6807A. Possessing long-life with a high degree of reliability, 
they exceed the operational and environmental requirements 
of shock, vibration, altitude, and explosion. Because of their 
design and construction, all Janco switches are ideally suited 
for dry circuit and signal level switching applications. 
SPECIFICATIONS 


Electrical Rating: Make, break, and carry 
Up to 5 amps 115V AC and 28V DC resistive, 
and 2 amps 28V DC inductive 


Contact Positions: 2 to 12 positions 

Index: 30°, 36°, 45°, 60°, and 90° indexing 
Decks: 1 to 16 decks (single pole) 
Write today for complete detailed specifications. 


'JANCO CORPORATION | 


3111 Winona Avenue, Burbank, California 
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HEATS TRANSISTORS 
TO REQUIRED 
TEMPERATURE 


Thermo-Probe 


Test circuits on the bench — 
not in the oven. 


Interchangeable tips for transistors, diodes, 
resistors, crystals, etc. 


25°C to + 
£ 0.5°C. 


Probe temperature 150°C +3°C. 


Temperature Stability 

Heater Power 7 watts. 
Price $72.50 F.O.B. Altadena (includes tip 
for TO-5 transistor case). Most special tips: 
$2.50 each. 


KENNEDY COMPANY 


h A A P 1 
i N ake Ave Altadena gif. MUrray- 1 2 
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All new, ACDC-TP's* (*Tran- 
sistor Power Modules) out- 
strip “betteries,” or batteries 
if you will, regulationwise and 
ripple does not exceed 500 
microvolts. Full output is 
obtainable at ambient tem- 
peratures up to 50°C without 
heatsinking or forced-air con- 
vection. 
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“TRANSISTOR POWER MODULE 


0.01% REGULATION, 5-41 VOLTS, UP TO 3.5 AMPS. 





ATCOC ELECTRONICS, INC. 


2979 NO. ONTARIO STREET, BURBANK, CALIF. * VICTORIA 9-2414 


MANUFACTURERS OF INDUCTIVE DEVICES FROM POWER TO RADIO FREQUENCIES, OF 
RPM'S (REGULATED POWER MODULES) AND OF TP'S (TRANSISTOR POWER MODULES). 






BATTERY 












s 























For complete data and speci- 
fications, send for Bulletin 
660 or for immediate infor- 
mation dial direct/collect to 
our engineering department. 
Ask your local telephone op- 
erator for ACDC's direct 
number in your area or call, 
collect, THornwall 2-7191 in 
Burbank, California. 
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For Comparison Testing 


of the Month 


HUMIDITY CONTROLLER AND READOUT 
Controls To Less Than 1% Relative Humidity At 180°F 








MULTI-CHAMBER HI-LO 








Operated in conjunction with appropri- 
ate humidification and/or dehumidification 
equipment, the Hygrocon-1 permits control 
of relative humidity in any given enclosure. 

A transducer samples the enclosure at- 
mosphere and humidity is read directly in 
percent RH on a 4-inch panel meter in any 
of five ranges. Choice of control functions, 
lock or nonlock, depends on the volume to 
be controlled and the speed and capacity 
of available humidifying and dehumidify- 
ing equipment. 

One-horsepower contactors are provided, 


CRYSTAL PROTECTORS ([BSomac Laboratories | 
For 16.0 To 70.75 Ge — Low Leakage Power 


These high-frequency crystal protectors 
feature low leakage power and short re- 
covery times. 

For frequencies from 68.75 to 70.75 Ge, 
BLS-513 has 10-kw peak power at a 0.0005 
duty cycle. Insertion loss is 0.8 db with 
recovery of 0.9 usec at —55°C. Size is 
a = & 2. 

For frequencies from 16.0 to 17.0 Ge, 
BLS-523 has 10-kw peak power at a 0.0015 
duty cycle. Recovery time is 3.0 usec. 

For frequencies from 33.5 to 35.5 Ge, 
BLT-058 has a power range from 50 watts 


TEMPERATURE CABINET [Cincinnati Sub Zero Products| 


Temperature test cabinet Model SV-4- 
100-4-HC contains four individual cham- 
bers, each having an adjustable temper- 
ature range from —100°F to 400°F. Four 
components can be tested simultaneously 
at different temperatures. 

The air operated, vertical opening lids 
give access to any chamber, without dis- 
turbing the other three. Each stainless 
steel, liquid tight chamber, measuring 14” 
x 14” x 14” incorporates its own U. E. C. 
E-32-N indicating controller and Dickson 
Model M R recorder. Air Circulation is 


TEMPERATURE —HUMIDITY TEST UNIT |Z enney Engineering, Inc.) 
For MIL-E-5272C, MIL-202B And MIL-STD-170 Testing 


Temperature-humidity environmen- 
tal test unit Model TMTH0200 has a test 
space of 5.1 cubic feet in a compact cabi- 
net. It provides temperatures from 0° to 
200°F and relative humidity from 20% to 
95% in the dry bulb range, limited only 
by 35° to 185° dew point. 

This unit can pull-down from 70° to 
0°F in approximately three-quarters of an 
hour. It heats from 70° to 200°F in ap- 
proximately 1 hour. Work space, with a 
welded, stainless steel liner, is 21” x 25” x 
17”; exterior measures 26” x 62” x 33”. 


[Phys-Chemical Research Corp.] 


eem File System 





with 10-horsepower contactors available. 
Operation is from 115/230 volt a-c or dy 
power. 

Multiple sensing blocks are available as 
accessories. 


PRICE: $750.00. AVAILABILITY: 4-6 wks. MER 
Phys-Chemical Research Corp., Engineering Sec. 
tion, 40 East 12th St., Dept EP, New York 3, Ny 
SALES MGR: Miss R. Hirsch, GR 5-0355; for nearest 
rep see eem p. 1810 (1961-62 Ed.) 
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to 10 kw at a 0.0004 duty cycle. Insertion 
loss is 0.8 db and size is 0.476” x 1.5” x1’, 
At low power, vswr of all three units 
is 1.30. 
Other crystal protectors are available 
for uhf and S, L, X, and C-bands. 


PRICE: Contact Sales Offices below. AVAILABIL- 
ITY: From stock. MFR: Bomac Laboratories, Sub 
of Varian Associates, 611 Hansen Way, Dept E&P, 
Palo Alto, Calif. SALES OFFICES: See eem p. 166 
(1961-62 Ed.) 
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eem File System 5S 





accomplished by four blower assemblies 
with 1,000 watt heaters. 

The overall dimensions are 28” wide, 94’ 
long, and the cabinet is 36” high. The lid 
assembly is 18” high and the vertical rise 
adds an additional 18”. 


PRICE: $6,100.00. AVAILABILITY: Contact Sales Mg 
below. MFR: Cincinnati Sub Zero Products, 39% 
Reading Rd., Dept EP, Cincinnati 29, Ohio. SALES 
MGR: T. J. Frederick, PL 1-8810; for nearest rep 
see eem p. 1680 (1961-62 Ed.) 
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Instrumentation is available as required 
Optional accessories offered include a Wi 
dow, light, windshield wiper, terminals, 
and ports. 

The test unit can be mounted on casters 
for easy movement. 


PRICE: Approx. $2,000.00 to $3,000.00 (dependiné 
on instrumentation). AVAILABILITY: 4 to 6 wks 
MFR: Tenney Engineering, Inc., 1090 Sprit 
Rd., Dept EP, Union, N. J. SALES MGR: Martin 5 
Schletter, MU 6-7870; for nearest rep see ee” 
p. 1857 (1961-62 Ed.) 


Check 146 Reader Service Card 12/6! 


DECEMBER 198! 
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Le) 
| HOT ENOUGH TO LIGHT A MATCH— 
STILL A STABLE 
wee RESISTOR 


A hot resistor can be trou- 


\ ble. But even at 150°C, 
| Weston Vamistors are the 
\ most stable metal film re- 


sistors produced. Weston’s 
unique process for inter- 
nally deposited film pro- 
tects against contamina- 
Y 0) U Me F () tion and physical shock. 
Test results to date under MIL-R-10509D show a reliability 
probability of: 98.78% for temperature coefficient (—55°C); 
@ q 98.99% for temperature coefficient (+165°C); 99.99% for 


short-time overload; 99.48% for moisture cycle; and 99.28% 
for load life. The Vamistor meets all MIL specs. 


PREMIUM QUALITY AT NO EXTRA COST 
- HIGHEST WATTAGE DISSIPATION . . . you get %-watt ratings 


in %-watt size units at 125°C. 
. LOWEST NOISE ... —30 dbm average at 0.032yv/v (—50 dbm 


at 0.0032 pv/v upon request). 


. HIGHEST RANGES . . . 50% greater voltage and resistance 
ratings than any other type of metal film resistor. 
. SUPERIOR FREQUENCY RESPONSE .. . negligible impedance 
from DC to over 100 Mc. 


. and HIGHEST STABILITY. 


Free evaluation samples and applications assistance available 
through Weston field representatives. Write today for technical 
information and life test data. 


| 
|DAYSTROM > INCORPORATED 
oe 


WESTON INSTRUMENTS DIVISION 
NEWARK 12, NEW JERSEY 


COLUMBIA ce 
@ > TECHNICAL ‘Rebiabibity. by “Design 
= CORPORATION 


Woodside 77.N Y - YE 2-0800 
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R-F FILTERS 


Have Hermetically Sealed Adapters For Miniature Connectors 








INDUCTIVE BAND-PASS FILTERS 
Encapsulated — 255 To 3,655 CPS Range 





CERAMIC-TO-METAL TERMINALS 
Hermetically Seal Up To 1,700°F 





Vionthn 


[Telonic Engineering Corp.] 


This series of r-f and microwave band- 
pass and low-pass filters are available with 
variable characteristics. Center frequency, 
bandwidth, and cut-off points may be spe- 
cified for individual requirements. 

Band-pass versions are based on lumped 
constant designs with band-pass widths of 
2.5% to 25% of center frequency over a 
range of 200 to 2,000 me. 

Low-pass filters may be specified with 
cut-off points from 200 to 2,000 mc at in- 
crements of 5 mc. Cut-off frequency is 
sharp and band-pass attenuation is low. 


[CircuitDyne Corp. | 


Utilizing toroid coils as inductor ele- 
ments, series FBH 102 band pass filters 
cover the frequency range from 255 to 
3,655 cps. Coils are adjusted to inductance 
tolerances of +1% to assure sharp filter 
cutoff characteristics while maintaining 
maximum power capabilities. 

Insertion loss is 6 db max, with band- 
widths of approximately 10% to 30% of 
center frequency at 3-db down points. 
Source and load impedances are 600 ohms 
for standard versions, with other values 
available. 


Consisting of 20 standard sizes ranging 
from %g,” dia up to 1%” dia, these alumina 
ceramic-to-metal terminals are rated in 
accordance with MIL-T-27 and withstand 
flashover voltages in excess of 27 kv. 

Metal hardware is pure silver brazed to 
the ceramic, and can be easily assembled 
in equipment by soft soldering, brazing or 
welding. 

All terminals are tested with a helium 
mass-spectrometer leak detector for posi- 
tive vacuum tightness. 

These high-temperature, high-voltage 


VACUUM-TUBE A-C VOLTMETERS (|? & A Instruments, Inc.] 
Measure True RMS Voltages From 2 CPS To 200 Ke +0.2 Db 


Models 2409 (portable, illustrated) and 
2416 (for rack mounting) vacuum-tube 
voltmeters measure a-c voltages from 1 mv 
to 1,000 v in either true rms, average, or 
peak values. They can also operate simul- 
taneously as calibrated amplifiers with up 
to 45 v peak undistorted outputs. 

Accuracy of calibration of these true 
rms voltmeters is said to be completely 
independent of the distortion or complexity 
of the calibration signal. Similarly, the 
measurement accuracy of complex or dis- 
torted signals is independent of waveform. 


[ Advanced Vacuum Products, Inc.) 


eem File System 


Adapters enable filters to be used with 
most popular miniature connectors or with 
captive cables. Optional mounting bragk. 
ets can be provided. 


PRICE: $35.00-$55.00. AVAILABILITY: 2 wks. MER: 
Telonic Engineering Corp., Dept EP, Laguna 
Beach, Calif. SALES MGR: C. Wainwright, Hy 4 
7581; for nearest rep see eem p. 1856 (1961-62 Ed.) 
OTHER PRODUCTS: See eem p. 802 


Check 14] Reader Service Card 12/6} 


Filters are encapsulated in silicone rub- 
ber; terminals are standard octal types 
and are isolated from the case. 

Units can be parallel connected at one 
end to divide up to 21 channels, with stand- 
= 170 cps spacing, split from a single 
ine. 


PRICE: $25.00-$85.00. AVAILABILITY: 6-8 wks. MFR: 
CircuitDyne Corp., Sub. of Telonic Industries, 
aes 480 Mermaid Ave., Dept EP, Laguna Beach, 
alif. 
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units can make a heavy-duty hermetic 
seal in transformers, capacitors, relays, 
pulse networks, reactors delay lines, mo- 
tors, filters, and switches. 


PRICE: $2.00-$35.00. AVAILABILITY: From. stock. 
MFR: Advanced Vacuum Products, Inc., 430 Fair- 
field Ave., Dept EP, Stamford, Conn. SALES MGR: 
F. L. Yarrington, Jr., DA 5-3881; for nearest rep 
see eem p. 1640 (1961-62 Ed.) 
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Characteristics include: 2 cps to 200 ke 
response +0.2 db; less than 0.2% distortion 
with a 10 v output; input and output 
impedances of 10 megohms and 50 ohms, 
respectively; 60-db gain. 


PRICE: Model 2409, $35.00. AVAILABILITY: oe 
stock. MFR: B & K Instruments, Inc., 3044 wes 
106th St., Dept EP, Cleveland 11, Ohio. Loar 
OFFICES: See eem p. 1658 (1961-62 Ed.) OTH 
PRODUCTS: See eem p. 839 


Check 150 Reader Service Card 12/61 





Te 





DECEMBER 196! 






































































netic 
jays, 


tock. 
Fair 


t rep 


2/61 


) ke 
tion 
tput 
ims, 


/61 





from DICKSON 


.. the industry's broadest line of 


High Voltage 
Temperature 
Compensated 


ZENER 
REFERENCE 
DIODES 


{Units shown 24 actual size) 










PREFERRED 33, f fj 105 ; 

VOLTAGES J * 3) 4 i) 4 

AND = 47 em CASE 3 t 
CASE 2 j 130 

51 : 

2 | 2 | 

NEW | 200 | 

SPACE-SAVING 

PACKAGES ll 





CASE 1 CASE 2 





TEMPERATURE COEFFICIENT : 0.005% /°C Max. 
TEMPERATURE RANGES : 0° to +75°C; 
-§5°C to +25°C to + 100°C 
V, TOLERANCE: +5% Max. 

Designed to Meet Requirements of MIL-S-19500B 


New techniques developed by Dickson 
Electronics engineers for producing high 
voltage zener reference diodes result in 
a sophisticated combination of perform- 
ance, small size, stability, ruggedness, 
reliability and value rarely, if ever, ap- 
proached by any other semiconductor 
product. And Dickson's standardization 
of these hitherto special order devices 
results in ready availability. 


Other series with voltages of 9.3 volts 
(1N2620-1N2624B) and 11.7 volts 
(Series 3/4T100A11.7-3/415C11.7) also 
available as standard items. 


For prototype orders, complete technical 
information and prices, ca:i your Dickson 
distributor or representative ...or write 





DICKSON 


ELECTRONICS CORPORATION 





248 WELLS FARGO AVE. SCOTTSDALE, ARIZONA 
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QUALITY RADIO — 


This "type-certified" unit features 
two rapid plug-in RF converter 
strips for operation in frequency 
range 108 to 152 mc or in UHF 
225 to 400 mc. Excellent for 
ground-to-air communications. 

WRITE FOR TECHNICAL BULLETIN 

NO. 516-RV-RU 


FM EXCITER FOR MULTIPLEX 
AND STEREO BROADCASTING 


Permits FM broadcaster to use his 
FM transmitter for multiplex, giv- 
ing him the normal high fidelity 
main channel plus one or two sub- 
channels for background music and 
other programming. Main channel 
frequency range 44 to 54 MC or 
88 to 108 MC. Sub-Channel Range 
32.5 to 67 KC. This exciter will 
be available for full high fidelity 
stereophonic broadcast facilities. 
Well shielded and filtered for 
operation in immediate vicinity of 
an AM Transmitter. 

WRITE FOR TECHNICAL BULLETIN 

NO. 500-T 


UHF TRANSMITTER FOR 
GROUND.-TO-AIR 
COMMUNICATION 


Designed for 225 to 400 mc range 
with sufficient panel space to ac- 
commodate UHF Receiver so as 
to form complete packaged sta- 
tion, Antenna switching relay is 
included so that one antenna may 
be used for transmitting and re- 
ceiving. Transmitter carrier on-off 
functions are controlled by the 
microphone push-to-talk button. 
Remote control console for oper- 
ating transmitter over telephone 
line up to 20 mile distance is 
available. 

WRITE FOR TECHNICAL BULLETIN 

NO. 361-TB 


GARDEN CITY, NEW YORK 


) COMMUNICATIONS ® SYSTEMS ® QUALITY EQUIPMENT 
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UNIVERSAL TYPE CERTIFIED 
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PROBLEMS AND SOLUTIONS 





FROM OUR READERS 

















NEW PROBLEMS 


High Power Tube Protection (No. 212) 
In our line of a-c power supplies, 
we employ high power tetrodes 
which require forced-air cooling 
for their operation. Failure of 
the air supply would destroy the 
tubes. 

We have tried using the air 
blast to close a sensitive switch 
with little success since the air 
velocity and pressure are too low. 
Can any of your readers sug- 
gest a device which will close a 
circuit as long as the blower is 
operating? 


Miniaturized Totalizing Device (No. 
213) We require a miniaturized 
totalizing unit for the volumetric 
measurement of liters of oxygen 
maintained at 50 psig and at 
various flow rates between 1 and 
150 liters per minute. 

The unit should be capable of 
totalizing for 24-hour periods. 
We would prefer battery opera- 
tion but will accept mechanical 
operation. 


(A satisfactory solution has 
not been received to the problem 
below. Can you help? ) 


Switchable Gear Box (No. 197) We 
need a pushbutton operated 
switchable gear box for speed 
change in electronic controllers. 
The maximum required torque 
should be approximately 12 oz-in. 
The ratio between different 
speeds should be about 1:3. 

















SOLUTIONS TO PREVIOUS PROBLEMS 


Four-Input Oscilloscope Switch (No. 186) We are in quest of a method 
of injecting up to four different input signals to a single gun 
oscilloscope. These signals must be rapidly switched to produce 
acceptable definition. The purpose is to display experimental flight 
instruments. 

Also, what methods are available for simulating 3-D on an 
oscilloscope ? 


Solution E: We have just introduced a four-trace plug-in unit, Type 
M, for use with our oscilloscopes that accept letter-series plug-ins, 
This, we believe, should be the simplest solution to this problem. 
R. Vuksich, 

Tektronix, Inc., Beaverton, Ore. 


Resistive Paint (No. 194) What substance or compound, when painted 
in a narrow stripe from 30 to 100 feet long, will undergo a resist- 
ance change with an increase in temperature from 70°F to 170°F 
at any point on its length, the resistance being measured from end 
to end of the stripe. The change will be used to unbalance a bridge 
at 170°F. 


Solution A: A number of years ago we were faced with a similar 

problem of depositing a thin strip of temperature sensitive paint. 

Our problem was solved by a thermistor paint, marketed by the 

Micro-Circuits Company in New Buffalo, Michigan. The manufac- 

turer claims the paint is usable over a temperature range of 0° 

to 500°F. Both the shape and slope of the resistance versus tem- 
perature curves are controllable. 

J. Lunan, Managing Engineer, 

Physics Research Dept., 

Chrysler Corp., Detroit, Mich. 


Video Amplifier Remote Gain Control (No. 196) We are looking for 4 
remote gain control for a transistorized single-ended or push-pull 
video amplifier. Amplification must be linear at all settings. Lines 
between the control and the amplifier should not be an integral 
part of the amplifier to avoid noise pickup, nor should changes in 
amplifier bias take place, to assure amplifier stability. 


(Continued on Page 37) 


TECHNICAL BOOK AWARDS FOR OUTSTANDING PROBLEMS & SOLUTIONS 


Two books, from the John F. Rider Catalog, are awarded monthly to ELECTRONIC PRODUCTS Magazine readers — one for the mos 
interesting problem in design, engineering and procurement, the other for the best solution of the month. 


AWARD WINNERS 


Edward Loftus, Design Engineer, G. E., Philadelphia, Pa., for Problem 209, Nov. issue. 
*E. S. Dayhoff, Silver Spring, Md., for solution to Problem 196, Dec. issue (p. 37). 
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NEW MODEL G-1 


TINY-THERM 
TEFLON WIRE STRIPPER 


Smallest available thermal stripper 
- Strips Teflon clean and nick-free 
» Useful in the most inaccessible 
areas + Tweezer action with 14” tip 
width - Strips #40-#20AWG — No 
adjustment + Continuously-variable 
heat control - Six other models 
from $22.95 to $395.00 - Send 
wire samples for recommendations. 
Price $74.50 FOB Altadena 


Western Electronic Products Co. 
2420 North Lake Avenue, Altadena, Calif. 
TOMES 
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Never before has there been an a-c power source as flexible as the 
Behiman-Invar 161A Invertron. The unit features a wide variety of separate 
plug-in oscillators in both fixed and variable frequencies from 45 to 5000 
cps. Finally, the electronic industry's need for a low-cost, general purpose 
a-c power supply has been realized. 

The 161A is so flexible, in fact, that three of the units can be stacked. The 
three outputs can then be connected in a Y configuration, employing a 
3-phase plug-in oscillator, to give 3-phase output at approximately 
500 volt amperes. 

The 161A is available either rack mounted or for bench use, and is only 
514 inches high, 17 inches wide and 16 inches deep. Additional features 
include: extended frequency capability, excellent short term voltage ampli- 
tude stability and zero response time. The price is only $420.00 f.o.b. Santa 
Monica, California. Prices on a variety of plug-in oscillators are* available 
on request. 

BehIman-Invar also manufactures a broad line of both a-c and d-c laboratory 
power supplies as well as modular power supplies for rack mounting. 
Modules may be operated in series or in parallel for maximum output and 
flexibility of operation. 


BEHLMAN-INVAR ELECTRONICS CORP. © 
1723 CLOVERFIELD BOULEVARD « SANTA MONICA, a 


Behiman-Invar representatives are: T. Louis Snitzer Company —Los Angeles, La Jolla and Sunnyvale, California. + Cain and 
Company — Albuquerque; Great Neck, N.Y.; Boston; Orlando, Fla.; Philadelphia; Chicago; Dallas; Washington, D.C 
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Meter Accuracy — 3% Of Full Scale 
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For Hazardous R-F Energy Levels 





For Phase-Lock Receiver Testing 





A-C HIPOT TESTERS [Davenport Mfg. Co.] 


For testing to ASTM, NEMA and UL 
specifications, 22 models of these a-c hipot 
testers are available with output voltages 
from 0-1,500 volts to 0-10 kv ac. 

Designed for nondestructive testing of 
relays, wiring, assemblies, switches, small 
transformers and printed circuit boards, 
the units are furnished with input cords, 
high voltage output leads with clips, con- 
tinuously variable voltage control, break- 
down indicator, and an adjustable leakage 
indicator. 

Models with output current limited to 5 


ABSORPTION DYNAMOMETER [John Chatillon & Sons] 


Hysteresis Brake Reduces Starting Torque 


Featuring a hysteresis brake to reduce 
starting torque and improve high speed 
performance, this absorption dynamome- 
ter, 1200 Series, has an automatic transfer 
of torque ranges through a progressive 
spring loading system. 

This unit applies a restraining torque 
to prime rotary movers, such as electrical, 
hydraulic or air motors, turbines, rotary 
spring activators and measures the mag- 
nitude of the applied torque. 


SQUIB SAFETY TESTER [AeXplore Electronics, Inc.] 


Lightweight, compact and portable, this 
squib safety device operates from self- 
contained batteries; it features all-tran- 
sistor circuitry and a rugged meter. 

The sensing element and circuit do not 
come into direct contact with the firing 
circuit during testing of the r-f energy 
level. 

Instead, the squib’s harness is detached 
from the squib and firing circuit and 
plugged into the instrument squib connec- 
tion. Unit then reads out r-f energy in the 


HIGH STABILITY SIGNAL GENERATOR |? ridea Electronics, Inc.] 


Providing a-m, f-m, phase modulation or 
cw output signals, Model 190 allows con- 
tinuous control of the r-f output level 
between —30 dbm and —130 dbm. Lower 
signal levels are available with external 
attenuators. 

Center frequencies range from below 
100 mec to 3,000 mc. Higher center fre- 
quencies are available at additional cost. 
Units with a center frequency below 500 
me are completely transistorized. 

The generator offers high frequency 
stability under extreme environmental 


Al 
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ma and models with audible alarms are 
offered. 

Fixed or retractable high voltage probes 
with guard rings are available. All models 
feature completely dead front construction, 

Input voltage is 115 v, 60 cycle 1¢ or 
220/440 v, 60 cycle. 


PRICE: $125.00 to $225.00. AVAILABILITY: From 
stock. MFR: Davenport Mfg. Co., Dept EZ2, 2539 
No. Elston Ave., Chicago, Ill.; for nearest rep see 
eem p. 1693 (1961-62 Ed.) 
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The stator in the hysteresis brake is 
divided into two elements to reduce the 
starting torque of the system and to per- 
mit the use of smaller ball bearings. 

For use as a static torque tester, this 
instrument has an accuracy of within 1%. 
PRICE: $1,500.00 (standard model). AVAILABILITY: 
4-6 wks. MFR: John Chatillon & Sons, 85 Cliff 
St., Dept EP, New York, N. Y. SALES MGR: 


Nathan Lavenda, BE 3-2552; for nearest rep see 
eem p. 1677 (1961-62 Ed.) 
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instrument squib, identical to the one in 
the firing circuit. 

Tester has five selective ranges of sen- 
sitivity. Low current sensitivity is 100 
vamp in a squib designed to blow at 100 
milliamp, with a low temperature sensi- 
tivity capable of detecting a 0.01°C rise 
in a squib wire. 

PRICE: $379.00. AVAILABILITY: 40 days. MFR: 


KeXplore Electronics, Inc., 3795 Richmond Ave. 
P. O. Box 22084, Dept EP, Houston 27, Texas 
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conditions and low r-f leakage of less than 
—145 dbm at two feet from the device. 

The unit is mounted in a water-tight 
case measuring 12” high x 18” wide x 12 
deep. It operates from 115 v, 60 eps, single 
phase power and is capable of remote 
operation. 


PRICE:  $7,250.00-$8,850.00 (depending on fred) 
AVAILABILITY: 60-90 days. MFR: Tridea Electron 
ics, Inc., 1020 Mission St., Dept EP, S. Pasaders, 
Calif. SALES MGR: D. Gallant, MU 2-356]; 
nearest rep see eem p. 1863 (1961-62 Ed.) 
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AWN / MIS: insert coract arrancemenr 


Manufactured in strict accordance to latest version MIL-C-5015C and MIL-C-5015D specifications 
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Each insert is available 
tacts. Contacts are non-rotating with all solder cups 
sned for maximum wiring speed. Contact sizes CODE 


' rrespond in number coding to wire Zé OF WIRE 


SIZES 
IRON CONSTANTAN 
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with all male or female con- 
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Insert ) Total Contact Size Insert ) Total jMech’l ) Serv., Contact Size Insert » Total ; Mech’l; Serv. Contact Size 
Number |Contacts cing Rating [40 [+4 [48 fiz ¥16|#20 Number [Contacts [Spacing |Rating [70 174 178 b12 FI Number et icles 
8S-1 itiveta tT I Tf til § 22 4 Lie | A 2 21 sli) 
7108-2 I ii6 a 1] — 16 4 es os —~ 
Li , E Se oe i 20-27 4 —— ae + HF 
1081-3 3 Lie Ay —+ ote 2 ee oe oe i 
10SL-4 2 D6 a 2 7 Li6 4 ; i? ane 
isi eae] 4 | 16 eo ah Ty 20-33 Lie | at | | Ih - 
7128-1 LIKE 125-3 ROTATED 100° RIGHT 722-1 q is D 2 pee 
128-2 LIKE 12S-S-ROTATED 250° RIGHT 22-2 7 3 | = 2. oe me 2 ne 
128-3 2 i A ae i se f ff. I ae 
128-4 i is hy} { 122-4 r Die 4 ae : oo Se iene 
12-5 l 18 Se ie Oe = 22-5 6 18 0 7 14 2a 
128-6 2 ile THERMOCOUPLE 2 122-6 3 is | oD 1 i wg 
74S" 3 116 A 3 7 I ) 2. = 2 a ni 
‘$2 4 INST 4 “ 2 ——. Se ee ee - 
43 18 - l oy 3 1 316 a: TT ~~ 
———- 5 4 4 -+ +4 — 
rw i 13 i} I a 4 2 a oo i 2 
148-5 5 INST 5 2 14 oy 2 
7148-6 6 INST 6 5 a a a ‘2 se) 2 om 
14S-7 3 Dé a 3 is 5 + #4— 
ras 9 2 lie | A 2 13 s Lie | A ie. = a 
7148-10 4 Li6 A 4 22-14 9 6 A r fist 
"145-1 LIKE 145-2 ROTATED 250° RIGHT = , 3 16 2 7 = ~ 
j145-12 [LIKE 145-7 ROTATED 100° RIGHT 15 ie z 5 
6S } 16 4 7 2-16 5 6 A ris = 
16-2 216 E = ° a a me see - 
i6S-3 8 I 116 . a 
165-4 : i8 0 2 — 7 5 ; oi 
65-5 j 116 A 3_| 18 8 6 I 4 et 7 
1168-6 3 16 ~ 3 22-19 4 6 A iT 
67 3 116 a 2 122-20 9 6 . 2 2 eee 
i6s-8 6 116 ry 5 221 3 6 A ti] = a 
i693 | 1i6 | A an ©) r ie I L tT 1 .- + 
16-10 3 Dé a 3 - a D bia ' : 2 < 
16-1 2 1 16 a 1] - 16 a 7 z 
16-1 16 A I a D 3 
i6-13 2 ié a THERMO 4 6 7 Z +5 : it 
7165-15 | LIME 165-4 ROTATED 100° RIGHT 6° 8 ? 15 
116 4 . i s 0 I 2 ~ 
18-1 ° INST 6 s ié A a, wr ni 
18-3 2 8 i) 28 6 7 | he Sa so 
isa ‘ is i 4 rr) 6 4 r 7 yey 315 — = 
ies j is D 3 8 e 1 om LIKE 32-6 ROTATED 100° Ri 
186 i) c i 16 = oi es ee 
18-7 i 14 B l 34 5 i 0 3 [27 LIKE 32-4 ROTATED 100° RIGHT 
iss 8 i 16 A 7 = . 8 D THERMO : LiKE ROTA L 
i8-9 7 INST 2 [5 16 A COUPLE 7 LIKE 32-6 ROTATED 100° 
718-10 i i 16 A 4 22-404* 8 6 THERMO 8 ‘ md 
ie li 5 16 A 5 vi 8 D i i neal 
118-12 6 1 16 ~ 6 24-2 | 18 D - 7 4 
1-13 i 116 a 3 124-3 18 | 0 T [2 fs {_ 
ia-i4 2 i 16 4 i i 74-4 a is Bae ee Cc 
18-15 4 116 a THERMO. ss % 6 16 A | T fe t— D 
18-16 l 516 | C l L 2 1/8 D a a o£ A 
718-17 LIKE 18-9 ROTATED 100° RIGHT . a 2-6 . i 16 A_ Ty] _pts 4 
‘i818 LIKE 18-9 ROTATED 250° RIGHT |_| 1 a 7 i6 D6 A — ae a 
(18-19 10 Tie | A r mE 749 2 L 16 2 7 
118-20 5 Li6 a r | Ts 1 24-10 ? 6 A 7 5 
718-22 3 i8 0 3 24-1 9 i6 4 cs Cn a 
118-23 LIKE 18-1 ROTATED 100° RIGHT 26-12 5 6 A 3 > 
18-248 LIKE 18-1 ROTATED 250° RIGHT 24-14 3 16 j A 1 { 12 | mm SF A 
118-29 5 1 16 A 5 i) D I 7 , 
18-404° LIKE 18-3 EXCEPT THERMOCOUPLE al # i6 a 3] = 
18-420" I HIGH VOLTAGE CONTACT 5 a D amt 
01 REPLACED BY 20-27 . | = 2 4 
20-2 is fo fet oe ‘ 
03 3 18 D mae 0 8 ( i i A 
20-4 4 i® 0 4 é 4 8 D 4 4 = — am 
20-5 2 316 E 2 24-23 5 is [o | 3] [2 : E 
720-6 3 is 0 3 728-24 LIKE 24-5 ROTATED 250° RIGHT A 
is D 4 24-2) 7 i3 E : 7 D 
20-7 e Vie | A a 2s | T1116 gust] | | | a J — A 
20-8 6 INST 2 4 _ 24-835" I 716 + HIGH VOLTAGE CONTACT 
is D i ~ i8 D 1 [2 
20-9 8 Te a+ ++ - 28-1 4 rie oo hr +4 
20:1 13 _fiwst. | | | | 13 fo —22 ee) ee ls ae 
= 2 eo 2 ; 
20-12 iim [Ta | fi iy 28-3 3/16 Rial 3 4 
0-14 . ie [ A 23 I T 8 2. 9 Ls Ie Se ee 
0-15 7 i l6 i ae : 7 3/16 E 
: - + . 4 28-5 5 8 D 2 i {2 
0-16 9 16 A 2 7 | Re ; i tH 5 
F 6 1 16 a 5 fl 7987 8 0 3 +—t— D 
20-18 9 16 A 3 6 6 A 9 o 
120-19 3 i 16 A 3 - ‘ - ts +} —f 2 ; 
20-20 4 1/16 a i 3 16 i ++ ; 
20-21 9 16 A 1 fs 28-9 ] 18 D r 6 lé a 
20-22 6 1 16 a 3 3 7 is 0 =m = A 
20-23 2 116 A 28-10 ? ié i sth 5 
SERVICE INST A D E B c CURRENT RATING 
Limiting Operating DC ; 250 700 1250 1750 2450 4200 Contact Size ..... 20 16 12 8 4 0 
Voltages at sea level | AC(rms) 200 500 900 1250 1750 3000 Amperes ... -- 10 22 41 73 135 245 
See notes 1 and 2 NOTE 1. Transients were not considered in calculating 
Effective Creepage (nominal) ... Ve" i” 34’ \,” 46” 1” these values 
Mechanical Spacing (nominal) .. Ye" i” He” y," 546” NOTE 2. Limiting operating voltages at 50,000 feet alti- 


tInactive for new military design but a 
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READER PROBLEMS 


(Continued from Page 34) 


#Solution A: These requirements may 
be met by using a photoconductive 
diode having an almost linear volt- 
age-current relationship at a fixed 
illumination level. 

As illustrated in the accompany- 
ing diagram, the diode can be incor- 
porated in a potentiometer gain- 
control circuit in the amplifier. Illu- 
mination is provided by a small 
light bulb remotely controlled by a 
rheostat. Direct noise pickup is 
avoided since video signals are re- 
stricted to the amplifier. 


INPUT \ 
rare /( 
CONDUCTIVE 
DIODE 


| LEVEL... 


Depending on the response time 
of the diode, d-c excitation of the 
bulb may be required to avoid hum 
modulation. 

Diodes are now available to 
match most any required impedance 
levels by proper choice of unit and 
light source. Operation at high 
values of resistance, corresponding 
to very low light levels should be 
avoided to prevent sluggish re- 
sponse to light level changes and 
capacitive feed through. 

E. S. Dayhoff, 
Silver Spring, Md. 


OUTPUT 








Moisture Sensor/Control (No. 201) We 
have need for a reliable, fairly accu- 
rate control for monitoring soil 
moisture at a ground level of ap- 
proximately 5 inches below surface. 
The control will operate a relay in 
an automatic lawn sprinkling device 
to determine the necessity of sprin- 
kling at a given period. 

At present, we are using a sens- 
ing device consisting of two 6-inch 
carbon electrodes, 1% inches in 
diameter, buried 5 inches below 
ground surface and spaced 6 inches 
apart for experimental purposes. 


Solution A: We can adapt our Rain- 
check moisture measuring instru- 
ment to operate automatically with 
a lawn sprinkling system by adding 
a silicon-controlled-rectifier circuit 


(Continued on Page 47) 
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MICRO-MINIATURE 
RELAY STYLE GA 


For Printed Circuits 


Less Space 
Lower Mounting Height 
Terminals & Mounting 


Conform to 0.2" Grid Spacin 


For reliable switching of low-level as well as 
power loads. Style 6A will operate at coil power 
levels below most larger current-sensitive relays in 
its general class, yet easily switches load currents 
of 2 amps resistive and higher at 26.5 VDC or 
115 VAC. Contact arrangement to DPDT. 
Unique construction permits flexible wiring 
and a variety of schematics. Withstands 50 G 
shock and 20 G vibration to 2000 cycles. 
Meets applicable portions of specifications 
MIL-R-5757D and MIL-R-25018 (USAF) 
Class B, Type II, Grade 3. 


Call Or Write For Additional Information 


PRICE ELECTRIC 
CORPORATION 


320 E. Church Street @ Frederick, Maryland 
MOnument 3-5141 © TWX: Fred 565-U 
Check 39 Reader Service Card 





THERMOELECTRIC POWER METER SYSTEM [Cambridge Systems, 
Nondestructive Test Of Alpha Requires No Sample Preparation 





AUTOMATIC OSCILLOSCOPE 


” 


“4 


Thermoelectric power meter Model 112B1 
measures alpha by the application of a 
known and controlled thermal difference 
to the surface of the semiconductor, and 
simultaneously measuring the emf devel- 
oped. The measurement is generally insen- 
sitive to surface effects and crystal geome- 
try. This system is applicable to single 
crystals as well as production ingots. By 
making profile measurements of thermo- 
electric power, material homogeneity can 
be readily determined. 

The meter consists of three units: a 


[California Instruments Corp.] 


Solid State, Digital Readout, DC to 10 Mc 





PULSE GENERATOR 


Solid-state oscilloscope Model 5000 has 
a d-c to 10-me bandwidth and a rise time 
of 35 nsec. Ten calibrated steps plus ver- 
nier provide sensitivity of 50 mv/cem to 
50 v/cm; input impedance is 1 meg across 
20 pf. 

A constant sized and positioned trace of 
the waveform under test is displayed re- 
gardless of input voltage magnitude, fre- 
quency, or d-c offset. Range of vertical 
sensitivity and horizontal sweeps are pre- 
sented digitally on in-line Nixie readouts, 
as is calibrated d-c offset. 


[ Datapulse Inc.] 


High Repetition Rates, Low Pulse Jitter 








DIGITAL READ-OUT ELECTRONIC MICROMETER 


Pulse generator 102 provides repetition 
rates from 2 cps to 3.3 me plus external or 
single shot control. The device has delays 
to 10,000 usec, pulse widths of 0.05 to 
10,000 usec and amplitudes to 50 v into 
50 ohms at rise times from 10 nsec to 0.5 
usec. 

Pulse-width duty cycles to approxi- 
mately 25% may be achieved at full ampli- 
tude, with automatic protection against 
output overload. External trigger requires 
15 v positive pulse with less than 2-usec 
rise time at 0 to 3 me. 


Permits Measurements On Conducting Parts At Zero Pressure 





Electronic micrometer Mode] HDR dis- 
plays measurements on a four-digit coun- 
ter reading to 20 millionths of an inch. 

The instrument permits measurements 
on conducting parts at zero pressure—or 
no measurable deflection on a fragile or 
compressible part. For nonconducting ma- 
terials, or where a standard reference 
measuring pressure is desirable, a special 
micrometer tip provides adjustable hold- 
down pressures of 1.5, 5, 10, and 20 grams. 

This digital read-out unit eliminates any 
guesswork or interpretation of readings. 


Inc.] 


eem File System| Sec 
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heat probe and thermal reference sample 
holder with electronic control unit; a 
probe holding fixture to permit simple and 
consistent application of probe to crystal; 
a high impedance d-c voltmeter calibrated 
in wv/°C, for measuring emf developed. 
The overall system determines alpha to 
+5%. 


PRICE: Basic instrument, $795.00. AVAILABILITY: 
2 wks. MFR: Cambridge Systems, Inc., 621 Main 
St., Dept EP, Waltham 54, Mass. SALES MGR: 
D. Beaubien, TW 4-0916 


Check 155 Reader Service Card 12/61 


Horizontal sweep speed is 0.1 usec/em 
to 50 msec/cem, 18 calibrated steps plus 
vernier. The 5-inch crt is available in all 
standard phosphors. 

Horizontal trigger is automatic or man- 
ual, ac or de, plus or minus, internal or 
external. Size is 8%” x 14” x 22”; weight 
is about 20 lb. 

PRICE: $1,500.00 approx. AVAILABILITY: 30 days 


or less. MFR: California instruments Corp., 3511 
Midway Drive, Dept EP, San Diego, Calif. SALES 


MGR: R. H. Applin, AC 2-0501. 
Check 156 Reader Service Card 12/61 
Main pulse duration is continuously 


variable from 50 nsec to 10 millisec, cov- 
ered in 14 steps (1,2,5 series) plus cali- 
brated vernier. 

Direct-coupling of output signal pro- 
vides output with base nominally at 
ground, on both positive and negative 
pulses. 

PRICE: $720.00. AVAILABILITY: 3 wks. MFR: Data- 
pulse inc., 509 Hindry Ave., Dept EP, Inglewood, 
Calif. SALES MGR: J. E. Neibuhr, OR 8-3983 


Check 15] Reader Service Card 12/61 


[J. W. Dice Company] 


Gage blocks are not necessary within 
the measuring range of the instrument. 

The micrometer tip is zeroed in against 
the optically flat work surface. 

The instrument operates from a 115 V 
a-c source. 


PRICE: $985.00. AVAILABILITY: 2 to 3 wks. MFR: 
J. W. Dice Company, 16 Highwood Ave., Dept ce 
Englewood, N. J. SALES MGR: E. Van Resséel, 
LO pews for nearest rep see eem p. 1698 (1961-62 


Check 158 Reader Service Card 12/61. 
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HOOK-UP WIRE — EXTRUDED 
SPECIFICATION MIL-W-16878C Py E-—600 VOLT 

HIGH TEMPERATURE RATING to +250°C 
(Type EE-1000V ‘Avoliobie). 
Ch inert, "1 
Strippin han dielectric tc strength, Snattected i by fungi, Be 4 
—_: Class H i ax 











fo . its 
life under all operating conditions indoors or ouieer. 
nm permits miniaturization and ser aces in elec- 
tronic designs of sub UHF 
jed and 


equip., slip ring 

potted 1g equip. and guided missiles. 
DESCRIPTION: single conductor bey plated copper wire 

SS stranded and insulated with extruded Tefion 

ns 











, leads to he 





IN STOCK! FOLLOWING SIZES 
Cat. No. 8532 #32 Cat. feo. 8524 #24 Cat. No, 8516 #16 
Cat. No. 8530 #30 Cat. No. 8522 #22 = Cat. No. 8514 #14 
Cat, No. 8528 #28 Cat No. 8520220 Cat. No. 8512 #12 
Cat. No. 852626 Cat. No. 8518 #18 





















tstTOCK COLORS 
1—White 2—Biach 3—Red 4—Green 5—Yellow 
6—Blue 7—Brown 8—Orange 9—Gray 10—Violet 


Additional sizes, tracer colors, including sub-miniature con- 
structions available. Price and delivery on request. 
































































“TEFLON* CABES — SHIELDED AND UNSHIELDED | 
DESCRIPTION: One or pears each anded silver plated concentrically 
stranded copper, type xtruded or spiral wrapped ene Bt When shielded, a closely woven 
silver plated copper Shield is braided over conductor(s). When braided, a Tefion® impregnated 
fiberglass is woven over the conductor(s) or shield. 

BIRNBACH CAT. NUMBERS 
“Size and Outer 

1Cond. | 2 Cond. 3 Cond. 4 Cond. 5 Cond. Stranding Covering 
8704 8704/2 8704/3 8704/4 8704/5 #24 19/36 Shield 

8705 8705/2 8705/3 8705/4 8705/5 #24 19/36 Braid 

8706 8706/2 8706/3 8706/4 8706/5 #24 19/36 Shield & Braid 
8707 8707/2 8707/3 8707/4 8707/5 #22 19/34 Shield 

8708 8708/2 8708/3 8708/4 8708/5 #22 19/34 Braid 

8709 8709/2 8709/3 8709/4 8709/5 #22 19/34 Shield & Braid 
8710 8710/2 8710/3 8710/4 8710/5 #20 19/32 Shield 

8711 8711/2 8711/3 8711/4 8711/5 #20 19/32 Braid 

8712 8712/2 8712/3 8712/4 8712/5 #20 19/32 Shield & Braid 
Additional variations of the above are available to order. Multi-conductor color code: 1—White, 
2—Black, 3—Red, 4—Green, 5—Yellow 























THIN WALL TEFLON®* 


THIN WALL BIRFLON T-500 TEFLON* TUBING DIMENSIONAL SPECIFICATIONS 


TUBING 


ADDITIONAL ADVANTAGES OF BIRFLON T-500 TEFLON* 











a — Low power oe, a ee. a — and -— — 
awe Nem, Hom. Wall Nem. : 7% ‘ood dielectric strength (: ‘0 volts/ constant over wide ranges of temperatures 
size GD. 1B. _ Thickness io 12. Thickness cus oo mo Thickness = frequencies. Dielectric constant of 2.0 and dissipation factor of 0.0002 are lowest of any 
4 08s” solid dielectric. 
. 22 Pe pant 2 = ee © THERMAL: No change of electrical properties with temperature (25°C. to 250°C.) or frequency 
. = A . ra oa po ; - - a (60 CPS to 100 MC). Class C insulation—capable of continuous service at temperatures to 
4 % 250°C. Has = stability. 
6 OF 08° §86(f10 noon OF oe ” 2 3 or . ones oo Ay pe hy} ap net pear 4 at Sate over the broad 
“ temperature range of —90°C. to 250°C. Service range —320° 
2 po » fee ~ YS nod 7 Ma". _— -— + CHEMICAL INERTNESS: : Completely inert to all chemicals and solvents except molten alkali 
2 ae’ 9 Me us os % a SS ee metals and oo at elevated temperatures and pressures. Non-corrosive to all metals. 
. ra nol = 4 _ Pf = 3 at = 5" © MOI : Zero moisture absorption. Completely sun and weather resistant. 
* ‘ oe" . MABLE 
8 2" 012” P : : Py © LOWEST COEFFICIENT OF FRICTION 
Td ys par” a = rat f pk : 7a pack © FUNG! RESISTANCE: Inert to all fungi growths. 
012" 5 216 196° O15 ny” Se. BS oe" ! 
P 5 © SIZES: Birflon T-500 Teflon Tubin; Hallable in sizes to fit B & $ gauge wires. Thin wal 
. ~~ od ro : — _ = vi 088" 1.025" “s available from stock, in sizes No. 32 thru 134” |.D. Additional sizes and wall thicknesses made 
” 1210" 1150" to b 
. eT) Riis ine aes MES ane wiki Sata sperteatonss | “™t ™* 
7) an 
oe pag 8 gh ny 1" ag Steck Colers: Pia 2a, - —Green, os weaes oon, re e <P Et aheasainaabtrsnameals me.’ 
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* LEAD -SPACE TOLERANCE GUARANTEED! 
THESE HIGH QUALITY CAPACITORS ARE AVAIL= 
ABLE WITH WELDABLE LEADS AND ARE MADE 
WITH KINGS OWN IN-PLANT- MANUFACTURED 
CERAMIC DIALECTRIC FOR FURTHER DEPENDA- 
BILITY. ALL EXCEED MIL-C-11015. FOR KING-SIZE 
PERFORMANCE IN SUBMINIATURE APPLICATIONS 
CONTACT FACTORY OR YOUR KING DISTRIBUTOR, 
IMMEDIATE DELIVERY. J 





DISTRIBUTED BY: Avnet: New York- Ser Gaston Daven ine 
Capacitors, Inc.: South Pasadena « Engineering Supply: Dallas 
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_ Minivac 











Na 
INTELLECT GROWS ON A LOGIC TREE 


MINIVAC makes possible a complete understanding of the exciting 
new world of computers. Logic trees make the programming of the 
most complex problem extremely simple. MINIVAC, a training 
digital computer, teaches the basic operations of even the largest 
commercial computers. Six comprehensive instruction manuals 
demonstrate to its operator how computers think, remember, cal- 
culate, make decisions and solve logical problems. MINIVAC is 
‘the Christmas ber that makes sense” for hobbyists, eae nenemnan. 
and students... anyone with an inquiring mind. $85 


nebanhie ein Lt. 
Scientific Development Corporation 
Digital Computer Sales Department 
S Cl E 371 Main Street, Watertown, Mass. 
Gentlemen: 


D EVE LO PM ENT a se s —— = a money order enclosed. 
co R PO RATI 0 N m.. © complete literature on MINIVAC 601. 





372 MAIN STREET 
WATERTOWN, MASS. 


Address 
City State 





Zone____ 








eo 7 
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WIDEBAND D-C AMPLIFIER 


iontn 


[Cubic Corp., Industrial Div.] 


Four Modules 3%” x 4” x 1634” Fit 19” Rack 32” High 

















DIFFERENTIAL OPERATIONAL AMPLIFIER 


Providing full magnetic and electro- 
static shielding, four of these solid-state 
d-c wideband amplifiers mounted abreast 
in a standard rack use 3%” of vertical 
rack height. 

Gain accuracy of the Model 1010 is 0.1% 
at the fixed gain settings of 10, 20, 50, 100, 
200, 500, and 1,000. Vernier control per- 
mits upward adjustments to 2% times 
from the fixed gain selected. With vernier 
gain out d-c accuracy equals +0.1% of 
gain setting and d-c stability equals 
+0.01% of gain setting. 


Solid-State Unit Has Common Mode Rejection Of 10,000 To 1 





TRANSFER OSCILLATOR SYNCHRONIZER 


Containing no choppers or modulators, 
the P65 amplifier has a direct-coupled input 
circuit with a differential input range of 
+10 volts, and a common mode rejection 
of about 10,000 to 1. Input current is 107 
amp, and can be balanced to 10-8 amp with 
external circuitry. 

With d-c open loop gain at 20,000 and 
unity gain crossover occurring at 1.6 mc, 
the unit maintains full output to 10 ke. 
Output range is +1.1 ma at 11 v and power 
requirements are +15 v at 4 ma. 

Operating temperature range is —20° 


Measurement Accuracy Equal To That Of Counter Time Base 








Transfer oscillator synchronizer Model 
DY-5796, used in conjunction with a trans- 
fer oscillator and an electronic counter, 
permits frequency measurements from 200 
me to 12.4 Ge with accuracy up to 3 parts 
in 108 utilizing the internal time base of 
the counter; greater accuracy can be ob- 
tained, it is said, by employing an external 
time base. 

The instrument provides positive lock- 
ing of the transfer oscillator to the signal 
frequency. Thus, hand tuning normally 
associated with transfer oscillator tech- 


DIFFERENTIAL D-C AMPLIFIER [Dynamics Instrumentation Co.} 
Has Common-Mode Rejection Greater Than 120 Db At 60 CPS 
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Wideband, differential d-c amplifier 
Model 2640 has common-mode rejection 
greater than 120 db at 60 eps for 1,000 
ohms of ground line unbalance. 

Input and output circuits are completely 
floating and isolated from each other and 
the power line. 

Specifications include: bandwidth, 10 ke; 
output, +10 v and +10 ma; common-mode 
levels, +300 vde or 117 v, 60 cps between 
input and output terminals; voltage gains, 
0, 10, 30, 100, 1,000 continuously variable 
between steps; differential input imped- 


eem File System| Sec 
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The amplifier’s frequency response js 
+1% to 1 ke and +1.0 db to 10 ke. 

Other specifications include: input im. 
pedance, 100 meg shunted by 0.001 uf 
(typical); source impedance 5K ohm max; 
d-c linearity 0.01%; ambient temperature 
range 0°C to 50°C. 


PRICE: $650.00. AVAILABILITY: Contact Sales uw 
below. MFR: Cubic Corp., Industrial Div., 5575 
Kearney Villa Rd., ort EP, San Diego 11, Calif. 
SALES MGR: Wm. BR 7-6780; for nearest 
rep see eem p. col i981. 62 Ed.) 
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[George A. Philbrick Researches, Inc.] 


to 85°C; drift is said to be less than 1 mv/ 
day at constant temperature. 

Of plug-in construction, the device has 
a volume of 2% cu in. with dimensions of 
2%” hx 1%” 1x 1%” w above the chassis. 


PRICE: $95.00 (sm qty). AVAILABILITY: From 
stock. MFR: George A. Philbrick Researches, Inc., 
127 Clarendon St., Dept EP, Boston 16, Mass. 
SALES MGR: D. Sheingold, CO 6-5375; for nearest 
rep see eem p. 1809 (1961-62 Ed.) OTHER PROD- 
UCTS: See eem pp. 684, 685 
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[Dymec, a Div. of Hewlett-Packard Co.] 


niques is eliminated, and measurement ac- 
curacy becomes equal to that of the 
counter time base. 

The device also permits long term meas- 
urements of low drift rates at microwave 
frequencies, and simplifies measurement of 
f-m deviations up to +0.2%. 


PRICE: $685.00. AVAILABILITY: From stock. MFR: 
Dymec, a Div. of Hewlett-Packard Co., 395 Page 
Mill Rd., Dept EP, Palo Alto, Calif. SALES 
OFFICES: See eem p. 1702 (1961-62 Ed.) 
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ance, 5 meg or greater; gain accuracy, 
+1.0% of set value; gain stability, +0.1% 
Transient common-mode signals of 300 
v cause no overload. ’ 
A rack cabinet 5%” high by 19” wide 
houses six amplifiers. 


PRICE: $885.00. AVAILABILITY: 30 to 45 days. MFR: 
a instrumentation Co., 583 Monterey Pass 

Dept EP, Monterey Park, Calif. $ 
OFFICES. See eem p. 1703 (1961-62 Ed.) 
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Now you can make accurate 
resistance temperature 
measurements even with 
long, unequal lead wires. The 
REC Triple Bridge Unit: 
e Suppresses lead resist- 
ance changes to 5 ohms. 
e Suppresses variable or 
unequal resistances. 
e Trims out calibration dif- 
ferences. 
e Provides standardized 
10 mv. DC output. 
Single units or 10 TBUs and 
power supply are packaged 
for standard 19” rack. Mul- 
tiple units provide convenient 
change of temperature 
ranges and sensors. Write for 
Bulietin 6612. 


A complete precision line 


Rosemount designs and 
manufactures high quality 
precision equipment in these 
lines: 
Air data sensors 
Total temperature 
Pitot-static (de-iced) 
Immersion temperature sensors 
(including cryogenic) 
Surface temperature sensors 
Pressure transducers 
Accessory equipment 
Aeronautical research 
For more information please 
write for the REC catalog. 
Specific questions welcomed. 


ROSEMOUNT 


ENGINEERING 
COMPANY 
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JUST WHAT THE DOCTOR ORDERED 














SMALL SIZE— LIGHT WEIGHT 
21" x 642"— 19 ounces 


THE NEMS-CLARKE 
SOLID STATE TELEMETRY PREAMPLIFIER 


OLID STATE PREAMPLIFIER 


Here’s your baby for outstanding performance and economy 
in the 225-260 megacycle telemetry range —the Nems Clarke 
SSP-101 completely solid state preamplifier. Featuring 
extremely low noise, flat response, and a hefty 25db minimum 
gain, it’s at home in any environment... installed either in 
the antenna mount or the coax cable. Its own external 12 volt 
power supply is available for rack mounting. Baby sitting? 
Forget it! The SSP-101 operates for thousands of trouble free 
hours at unattended locations. 


Write for Data Sheet 999 


= 
VEEPO ELECTRONICS « o00:s10. 0 vrz0 consorarion oF auenica 
PRODUCERS OF NEMS-CLARESE EQUIPMENT 


919 JESUP-BLAIR DRIVE, SILVER SPRING, MARYLAND / 2301 PONTIUS AVENUE, LOS ANGELES 64, CALIFORNIA 
Check 44 Reader Service Card 
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F-M DEVIATION MONITOR [Dero Research & Development Corp.) 
Modulation Distortion 0.2% — Range 400 To 550 Mc 


Designed to measure and analyze f-m 
signals in the missile-range command band 
of 400 to 500 mc, DM-4A is a low sensi- 
tivity f-m receiver employing a stable 
counter type discriminator. Its demodu- 
lated signal is displayed on a direct- 
reading deviation meter. 

The three direct-reading frequency devi- 
ation ranges of 100 kc, 250 ke, and 500 ke 
full-scale, have an accuracy of +3%. 

The unit handles modulating frequencies 
from 50 cycles to 120 ke while introducing 
less than 0.2% distortion. 





TRANSIENT ANALYSIS RECORDING EQUIPMENT 


Six-Minute Automatic Film Processor Available 


Detailed studies of high-speed transient 
phenomena are facilitated by the wide- 
band capability (3 cps to 22 me) of 
TARE. Recordings of complex video sig- 
na!s on photographic film are achieved by 
combining a special dual-beam oscilloscope 
with a high-speed shutterless 16-mm 
camera. 

Pulses having widths as small as 0.1 
usec, with rise times up to 19 umillisec, 
can be recorded. Dual interlaced hori- 
zontal sweeps and time overlap between 
successive sweeps insure a continuous time 





[Don-Lan Electronics 


MINIATURE DELTA WAVEGUIDE SWITCH 


Weight 2 Oz — 1.42” x 1.30” x 1.56” 


Microdelta waveguide switches WR-42 
and~WR-28 feature 7 millisec operation 
under r-f power. They switch a single 
waveguide input to either of two outputs. 
Switching is accomplished by a thin metal 
vane. 

Frequency range of the WR-42 is 18.0 
to 26.5 Ge, and 26.5 to 40.0 Ge for the 
WR-28. 

Standard models are actuated from a 
28 vde power supply; 115 vac, 60 or 400 
cps models are also available. 

Some r-f characteristics 





are: vswr 


STANDARD WAVEGUIDE GAIN HORNS 
For Use As Calibrated Standards In Antenna Design And Development 


| Waveline, Inc.] 


For use as receiving or transmitting an- 
tennas, eight waveguide standard gain 
horns cover the frequency range of 2.6 to 
40.0 Ge. Unknown gain of a test antenna 
can be quickly and accurately determined 
by comparison with the appropriate stand- 
ard-gain model horn. 

Horns provide an optimum length of 
flare for the specified gain. A smooth 
transition of the flared surface to the 
waveguide section ensures low vswr and 
eliminates unwanted modes. 

Each unit is calibrated for a gain of 
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Inc.) 
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Output terminals provide for analyzing 
the demodulated signal by oscilloscope or 
wave analyzer. 

Features include an external output jack 
for a digital voltmeter offering 0.03 volt/ 
ke deviation, and a switch to select positive 
or negative deviations for measurement of 
asymmetrical modulation. 


PRICE: $1,595.00. AVAILABILITY: 4 to 6 wks. MER: 


Dero Research & Development Corp., Broadway & 
Park Ave., Dept EP, Huntington, N. Y. 


Check 1§3 Reader Service Card 12/61 


base to prevent signal loss occurrence. 


Coded information signifying real time 


of day, sweep rate, vertical sensitivity, 
and video input selector position are auto- 


matically placed on data tracks. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
180 days. MFR: General Dynamics/ Electronics, 
Military Products Div., 100 Carison Rd., Dept EP, 
Rochester 3, N. Y. SALES MGR: C. D. England, 
A tay for nearest rep see eem p. 1728 (1961- 
6 d. 
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(operating) 1.2 max (WR-42), 1.3 max 
(WR-28); vswr (switching) 2.1 max; iso- 
lation 35 db min; insertion loss 0.2 db 
max. 


PRICE: $425.00 (sm qty) AVAILABILITY: 45-60 days. 
MFR: Don-Lan Electronics Inc., Sub. of Quanta- 
tron, iInc., 2520 Colorado Ave., Dept EP, Santa 
Monica, Calif. SALES MGR: A. Abel, EX 3-0758; 
for nearest rep see eem p. 1699 (1961-62 Ed.) 


Check 165 Reader Service Card 12/61 


15 +0.3 db at the specified frequency. 

Gain variation at band edge frequency 
is less than 1.5 db from the nominal value. 
Beam width is approximately 30° in each 
plane and vswr averages 1.20 with a maxi- 
mum of 1.30. A gain curve chart is pro- 
vided with each unit. 


PRICE: $45.00-$115.00. AVAILABILITY: Stock to 4 
wks. MFR: Waveline, Inc., Box 718, Dept EP, Cald- 
well, N. J. SALES MGR: L. R. Trummel, CA 6-9100; 
for nearest rep see eem p. 1878 (1961-62 Ed.) 
OTHER PRODUCTS: See eem p. 1055 
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CURRENT GOVERNOR 


Model CS 120 


: or Constant Current 


) © High Voltage Current Source 
© Peak Inverse Voltage Tester 
© Diode Life Test Unit 
grability ble 
yeellent gamma + Fegtute 
: ve v Prose yModalation F 
| For testing and measurement of 
3 diodes, transistors, rectifiers, ther- 
1 mistors, electrophoresis, other cur- 
rent sensitive devices. 


I} © Current Range is 0.1ua to 10ma 
‘ with 5 decade-digital in-line 
| q readout 
@ Regulation 0.05% 
@ 0-2250 volts 
In use by leading companies for diode PIV 
| test, diode life test, dynamic impedance test, 


Literature describing this and other 
| constant current sources from 0.1yua to 
30 amp. may be obtained from 


| 
iP NORTH HILLS 
: Eo a ELECTRONICS, INCORPORATED 


GLEN COVE. LI... N.Y. ORtole 1-5700 
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| VOLT & FREQUENCY METERS 
| Catalog available 


lf your operation demands accuracy to 
1/10 of 1%, you need this AMF catalog, 
which includes specifications, sizes and 
weights of Frequency and Volt Meters for 
test, research, industrial, military and 
government use. 

AMF Meters are rugged. They compen- 
sate for practically any temperature and 
environment. They can be tailored to your 
requirements—or are available immedi- 
ately from stock. Send today for your Cata- 





inf) American Machine 
& Foundry Company 
1101 North Royal Street, Alexandria, Va. 








INSTRUMENTS FOR INDUSTRY standard 


Check with IFI first for that IF strip or ‘‘special pur 
pose’ amplifier! Our work in designing and produc: 
ing electronics systems has resulted in an array of 
IFl units that meet stringent specifications at lower 
cost than you'll find elsewhere...and most of them 





are available for immediate, off-the-shelf delivery 


Just tell us your requirement. More than likely, we'll 
come up with the goods! 





7" INSTRUMENTS FOR INDUSTRY, INC. 


101 NEW SOUTH ROAD + HICKSVILLE, L. 1, N.Y. * OV 1-7100, 
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MICROWAVE AMPLIFIER [Applied Technology Inc.] 
For Shipboard, Mobile, And Ground Installations 





MINIATURE X-BAND FERRITE ISOLATOR 


Consisting of a power supply and a 
separate amplifier unit, microwave ampli- 
fier SHA-1B employs a low-noise ppm t-w 
tube to provide a noise figure of 11 db 
max and a gain of 30 db over the 7 to 11- 
Ge band. 

The power supply unit has integral 
shock mounting, and provides metering 
and adjustment of all operating voltages. 
Equipped with chassis slides, it can be 
pulled out, rotated, and locked in place 
for maintenance. 

Hermetically sealed, the shock mounted 


Isolation 15 Db Minimum — Maximum Insertion Loss 0.5 Db 


NINE-VOLT BATTERY-POWERED MOTOR 





Typical performance characteristics of 
the FD-5239 X-band ferrite isolator are: 
15-db minimum isolation; 0.5-db maximum 
insertion loss and 1.20 max vswr. 

The isolator operates over a frequency 
range of +50 mc centered at 9.18 Ge. 

Other frequency ranges of comparable 
bandwith in the X-band can also be fur- 
nished. 

Less than 0.5 inch in overall length and 
weighing less than 1.5 ounce, the body of 
the device mates with UG-39/U wave- 
guide flanges. 


Maintains Constant Speed of Approx 2,050 RPM 





GUARD RING DETECTOR 


With less than 2% variation in speed, 
lightweight 9-volt battery-powered motor 
Model DBM2-XA fits in the palm of the 
hand. 

The unit incorporates a patented gov- 
ernor-regulator that maintains a constant 
speed of approx 2,050 rpm. However, 
variations of 500 or 600 rpm can be made 
with a screw adjustment. 

With the governor unit removed speeds 
to 5,000 rpm can be obtained. 

Dynamically balanced, the rotor-gov- 
ernor unit is vibration-free. 


[Solid State Radiations, Inc.] 


For Nuclear Particle Radiations In Or Out Of A Vacuum 
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A new guard ring structure insures 
low noise in an improved version of this 
firm’s semiconductor nuclear particle de- 
tectors. 

Two types of NPSG detectors are avail- 
able. The NPSG-25, with an operating volt- 
age range of 25 to 75 volts, is useful as 
a nuclear particle detector. The NPSG-75 
designed for nuclear particle spectroscopy 
has an operating voltage range from 70 
to 200 volts. 

Applications include: one dimensional 
arrays for the focal plane of charged par- 


[Jonard International Corp.] 
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amplifier unit is equipped with a thermo- 
statically controlled heater for low-tem- 
perature operation. 

Environmental ratings include an ambi- 
ent temperature range from —40°C to 
55°C and vibration range of 5 to 2,000 cps 
at 10g max and shock at 20g. 


PRICE: $5,680.00 (with t-w tube). AVAILABILITY: 60 
days. MFR: Applied Technology Inc., 930 Industrial 
Ave., Dept EP, Palo Alto, Calif. SALES OFFICEs;: 
See eem p. 1651 (1961-62 Ed.) 
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[Sylvania Electric Products Inc.] 
y 


The unit provides high electrical per- 
formance in such applications as _para- 
metric amplifiers, masers and missiles, 
where minimum size and weight are 
essential. 


PRICE: Less than $70.00. AVAILABILITY: 30 to 45 
days (sample qty). MFR: Sylvania Electric Prod- 
ucts Inc., 1100 Main St., Dept EP, Buffalo 9, N. Y. 


Check 168 Reader Service Card 12/61 
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Power consumption under load is 35 ma 
to 60 ma. 

Overall dimensions are diameter 1” and 
length 3.15”; the shaft has a 0.078” diam- 
eter and a length of 0.275”. The unit 
weighs 3 ounces. 


PRICE: $12.50 (sample); $4.00 ea (qty). AVAILABIL- 
ITY: Samples from stock, 30 days (qty). MFR: 
Jonard Int. Corp., 624 Madison Ave., New York 22, 
N. Y. SALES MGR: B. Osten, MU 8-1240 
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ticle magnetic spectrometers; two dimen- 
sional arrays for large area alpha survey 
instruments; neutron detection by utilizing 
Bio, Lig and Ue35 conversion films; fast 
coincidence measurements; detection of 
minimum ionizing particles. 


PRICE: Model NPSG-25 $100.00; Mode! NPSG-75 
$300.00. AVAILABILITY: From stock. MFR: Solid 
State Radiations, Inc., 2261 S. Carmelina, Dept EP, 
Los Angeles 64, Calif. SALES MGR: B. Kramer 
GR 8-0557 
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Ben onli e / 1500 SERIES 
_ DEVIATION TEST BRIDGES 


ACCURATELY COMPARES .. . impedance or phase angle of 
resistance, capacitance or inductance against a standard. 
ADVANTAGES . .. Optimum meter damping for fast reading 
(up to 4,000 pieces/hour). 

| ... Interchangeable snap-in 6-inch meter scales with a single 
range for maximum reading accuracy. 


5 | TESTING RANGES .. . Four instruments cover 100 ¢/s to 
J- 100,000 c/s; 1 ohm to 30 megohms; 20 uweF to 5000 uF; 20 wH 
Y. to 2000 H. 


Request technical brochure today. 


B.zaMiInstTRUMENTS, INC. 


Bruel & Kijiaer Precision Instruments 
3014 West 106th Street * Cleveland 11, Ohio * Cleorwoter 1-8430 





i Check 48 Reader Service Card The wide selection of Telonic RF Attenuators 


presents the electronic design engineer with an 
off-the-shelf unit for a variety of applications. 
Available in turret, dual turrets, gangs, and 
toggle switch styles, each Telonic attenuator 
carries the same characteristics of high quality 
and accuracy at a low, low cost. 


























5a 
: | : Turret attenuators, such as the TA-50 shown 
it F above, are used individually or collectively to 
| cover ranges as wide as 110 db in 1 db steps, 
| frequencies up to 1250 mec, with accuracies ap- 
4 proaching high-priced microwave units. Multiple 
2, | turret attenuators are capable of operating two 
separate RF circuits, or may be used in series. 
1 Rotary switching action is positive and without 
i : all “ the inconvenience of push-pull mechanisms. 
, > ® ; Toggle switch attenuators cover a range up to 
7 TEMP-PLATE 102 db in 9 db steps over 0 to 300 megacycles. 
Featuring ruggedness and high reliability, these 
5 DETECTS ELECTRONIC OVERHEATING attenuators are available in both standard and 
| Overheating of transistors, diodes, resistors and transformers is ie aieaniagoang 
4 detected by Temp-Plate in a positive, direct manner. Simple, easy Full details on all types are available in Data 
: to use, irreversible, Temp-Plate is the little plastic tab that sticks File T-400. 
y | to the component, turns black when the temperature reaches any 
/ desired value between 100° and 1100°F. Impervious to ambient 
tf! atmosphere and production line handling, Temp-Plate is accurate - 
to +1%, provides for absolute INDUSTRIES, INC. 
indication of heat damage. Write ; ; | 
now for descriptive ne <a ; NEepenemen aaueenen BEECH GROVE. INDIANA—PHONE STATE 7-7241 
o TEMP-PLATE/ Pyrodyne, Inc. NEED ONE NOW? 24 HOUR DELIVERY VIA 
= AE 110°F 120°F 130°F 140°F TELONIC JET ORDER SERVICE 
1 11876 Wilshire Boulevard BLACK WHEN EXPOSED Pant wo. 240 
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New Products of the Month 









REPLACEABLE LAMP ASSEMBLY 


Mounts On Horizontal And Vertical Centers As Close As % Inch 


Replaceable lamp assembly RLA Series 
Tec-Lites offer a combination of terminal 
strips and lamp sockets using conven- 
tional standoffs or optional mounting 
design that completely eliminates mount- 
ing screws on the panel. They mount on 
horizontal and vertical centers as close 
as 3%”. 

Standard miniature flange base neon or 
incandescent lamps can be removed and 
replaced by unscrewing the lens. 

Twelve transparent and translucent lens 
colors are available in either a flat top or 


[Transistor Electronics Corp.]} 













































PLUG-IN REGULATED POWER SUPPLIES 
Wide Voltage And Current Range 


Transistorized plug-in power supplies 
series M and T provide remote and internal 
adjustable outputs. 

Series T consists of seven models with 
voltage ratings ranging from 0.8 to 30 v 
and current ratings ranging from 50 ma 
to 200 ma. Line and load regulations are 
+0.5%. Ripple is 0.1% or 25 mv max 
rms. Weighing two pounds, the units are 
3%” x 3%” x 4%” high. 

Series M consists of twelve models with 
output voltages of 9 to 40 v and current 
ratings of 500 to 700 ma. Load regulation 





HIGH-CURRENT TRANSISTORIZED D-C POWER SUPPLIES 
Sixteen Models Cover Wide Range 


r , On-off type voltage-regulation power 
supplies are available in four adjustable 
d-c output-voltage ranges—10 to 20 v, 18 
to 26 v, 24 to 32 v, and 30 to 52 v. Within 
each voltage classification, there are four 
current-handling capacities—10, 20, 30, 
and 50 amp. 

The voltage regulation circuitry is re- 
sponsive to the power demand of the load 
and varies the duty-cycle to match this 
demand. A pulse averaging circuit main- 
tains constant output voltage. 

Line regulation is 50 mv for a 10-v 








TEN-AMP, 250-MV POWER SUPPLY 


+1% Regulation For Tunnel Diode Circuitry 


With an output range of 200 to 250 mv 
d-c, Model PEC 2695 power supply is 
designed to power tunnel-diode circuits or 
other low-voltage high-current equipment. 

Output voltage regulation is within 
+1% with any combination of line change 
of +15% or load changes from 0 to 10 
—. in ambient temperatures of 0°C to 

0°C. 

Available for 19” rack mounting, the 
solid-state unit can be supplied to meet 
specific design specifications. 

Units rated at 100 mv, 20 amp and 


Power Equipment Co. 
7UU 








[Acopian Technical Co.}| 
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an optional design that makes the complete 
units watertight. 

Dual purpose tinned terminals can be 
soldered or will accept series 78 taper-tabh 
receptacles. 

Back panel projection is approximately 
1 inch. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
3 wks. MFR: Transistor Electronics Corp., Tec-Lite 
Div., 3357 Republic Ave., Dept EP, Minneapolis 26, 
Minn. SALES MGR: G. I. Williams, WE 9-6754; for 
nearest rep see eem p. 1862 (1961-62 Ed.) 


Check 111 Reader Service Card 12/6] 
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is +0.5% and line regulation is +0.1%. 
Ripple is 1 mv rms. Size of this series 
is 34” x 3%” x 54%” high. Weight is 2% 
pounds. 


PRICE: M Series: $80.00; T Series: $60.00. AVAILA- 
BILITY: From stock. MFR: Acopian Technical Co., 
927 Spruce St., Dept EP, Easton, Pa. SALES 
OFFICES: See eem p. 1638 (1961-62 Ed.). OTHER 
PRODUCTS: See eem pp. 722, 1126 


Check 172 Reader Service Card 12/61 


[Consolidated Avionics Corp.] 


change; load regulation is 100 mv, and 
ripple is limited to 35 mv rms. 

The unit operates on input voltages of 
105-125 vac, 48-62 cps. 


PRICE: $450.00 to $1,125.00 (depending on require- 
ments). AVAILABILITY: Contact Sales Mgr below. 
MFR: Consolidated Avionics Corp., 800 Shames Dr., 
Dept EP, Westbury, L. |., N. Y. SALES MGR: F. J. 
Sposato, ED 4-8400; for nearest rep see eem p. 1686 
og OTHER PRODUCTS: See eem pp. 


Check 113 Reader Service Card 12/61 


meeting a regulation band width of +2% 
are also available. 

Required input is 115/208/230 v, +15% 
static or transient limit, 60 cps +1 cps. 


PRICE: $505.00 to $765.00 (depending on aty)- 
AVAILABILITY: Stock to 60 days. MFR: Power 
Equipment Co., 317 Harding Way, E., Dept EP, 
Galion, Ohio 


Check 114 Reader Service Card 12/61 
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a1: 
COMPRESSION 
NETWORKS 


(“CHIRP” RADAR) 





now make possible the design of 
a pulse which attains the maxi- 
mum average power and the 
maximum peak power rating of 


an output tube, thereby sub- 
stantially increasing the range 
of RADAR. 


The new Ortho Pulse Compression 
Networks were developed for use 
in enhanced radar equipment as 
an all-pass filter having an 
envelope delay-versus-frequency 
characteristic which is linear. — 
At the receiver, this network 
compresses the echoes in time, 
making it possible to distinguish 
long duration pulses which par- 
tially overlap. 


Since radiated power is increased 
without lessening the equipment’s 
ability to separate pulses close 
in time, the range of the radar 
is substantially increased with no 
loss of range resolution. 


Specifications: 
Pulse Compression Ratios — 
10 to over 100 
Center Frequencies — 
1 MC to 60 MC 
Impedance — 
50 ohms to 1,000 ohms 


Please write for 
complete details, 





CORPORATION 


A Subsidiary of ORTHO INDUSTRIES INC. 


Check 51 Reader Service Card 


ortho filter 


7 Paterson St.- Paterson 1, N.J.- MU 4-5858 


READER PROBLEMS 


(Continued from Page 37) 


having sufficient current capability 
to operate a solenoid or mechanical 
valve. A selling price of approxi- 
mately $100.00 per installation is 
feasible for quantity production. 
G. A. Hollingsworth, 
Communications Control Corp., 
Van Nuys, Calif. 


SolutionB: We market a sensitive 
electronic relay system, called the 
Humistat, operated by variations 
in connected resistance and re- 
sponding to moderately high resist- 
ance values, adjustable from ap- 
proximately 30K ohms to 12 meg. 
The sensor itself can be supplied in 
a number of constructions depend- 
ing upon moisture level and mois- 
ture quantity which would be held 
by the soil in a bound state. 
C. E. Ohlheiser, 
Hydrodynamics, Inc., 
Silver Spring, Md. 


For Humistat Literature 


Check 351 Reader Service Card 


NEW 
METER 
CALIBRATOR 


AC and DC 
60 and 400 CPS 
Voltage and Current 
























FOR THE LATEST IN TRANS - 
ISTORIZED POWER SUPPLIES, 
REQUEST THIS INFORMATIVE 
BROCHURE 


ACO 
TECHNICAL COMPANY 


EASTON, PA. 





ELECTRONIC PRODUCTS Magazine 


Check 52 Reader Service Card 









Woneck these features; make a note 
of this price; compare to your heart's 
content. We'll be happy to arrange a 
demonstration on request. 
For all conventional laboratory, 
panel and standard meters. 54 
ranges — 3 ranges per decade: 1- 
2-5-10 
2 volts to 1000 volts DC 
2 millivolts to 1000 volts AC 
20 microamps to 10 amps DC 
20 milliamps to 10 amps AC 
0.5% accuracy meters 
0.1% precision resistors 
Certified calibration curves to 
0.25% accuracy 
* Traceable to U.S. Bureau of Standards 
High Power Output, Negligible Loading 
Errors 
« No correction required for any conven- 
tional meter voltage drop or current 
drain : 
All DC supplies filtered to 0.5% or better 


No warm-up needed. 2 controls select 
function and range 


Fully interlocked for safety 


Reliable — meters in calibrator cannot be 
overloaded 


Portable — just 55 Ibs. including wainut 


Cabinet and cover 
PRICE: $975 


For details call or write: 


FWINE Din. 


10 Cheney Street, Boston 21, Mass. 


Phone HI 5-0180 
Check 53 Reader Service Card 
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BULOVA 
HIGH FREQUENCY 


SUBSTITUTION BOX 


Whatever the “variation” you need, 
the new Bulova inductance 
substitution box provides the precise 
measure with three decades of 
inductance ranging from 0.1 ta 
111 millihenries. 


The Bulova SB-100 uses gold 
contact subminiature switches to 
permit low stray capacity and 
excellent low level contact. Maximum 
distributed capacity of any 
selected inductance is less than 
20 picofarads, and the maximum 
useful frequency is in excess of 2 mc. 
The fully encapsulated coils allow 
the unit to be used in environmental 
chambers with a minute inductance 
change, (approx. +100 ppm/°C). 


The use of direct current up to 

50 milliamperes without appreciable 
change in inductance is permitted. 
The accuracy of the instrument is 
+1% true inductance at 1 volt and 
25 + 10°C. Its zero setting residual 
inductance is 0.5 microhenry. 


This new high frequency inductance 
substitution box is. only one of 
many recent advances made by 
Bulova Electronics. For information 
on these specific units, or on 

how Bulova experience in mastering 
component and system 
reliability can help you, 
write Department 2257, 
Bulova Watch Company, 
Inc., Electronics Division, 
61-10 Woodside Avenue, 
Woodside, N.Y. 


{ BULOVA 


. ns oe om ced, ikon 
DIVISION 
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SILICONES Sec. 1600 

A 16-page bulletin CDS-294 de- 
scribes silicone-based industrial fin- 
ishes. Their capabilities, range of 
available colors, and application 
information are included. General 
Electric Co., Dept EP, Schenectady 
5; N.Y. 

Check 226 Reader Service Card 


CLOSED-CIRCUIT EDUCATIONAL 
TV SYSTEM Sec. 1900 
Illustrated four-page bulletin 

“Tele Quest” describes an educa- 

tional system permitting students 

to pose questions to a television in- 
structor and receive answers via 
the classroom. Detailed equipment 
specifications for six to 24 station 
systems (classrooms) including con- 
trol console and relay main chassis 
are covered. Community Engineer- 
ing Corp., 234 East College Ave., 
Dept EP, State College, Pa. 


Check 22] Reader Service Card 


CONTROL 

INFORMATION Sec. 2000 

Counter Points, a company publi- 
cation, is available to design, pro- 
duction and laboratory engineers 
working in the control segment of 
industry. Technical data on new in- 
struments and miscellaneous infor- 
mation on digital counting, timing 
and control systems is_ included. 
Erie Resistor Corp., Erie-Pacific 
Div., 12932 South Weber Way, Dept 
EP, Hawthorne, Cal. 


Check 228 Reader Service Card 


MULTIELEMENT MODULE Sec. 2000 

A four-page specification sheet 
describes the BIP-5500 _ binary- 
coded decimal-to-decimal diode con- 
verter that utilizes 40 silicon diodes 
in matrix logic. Burroughs Corp., 
Electronic Components Division, 
P.O. Box 1226, Dept EP, Plain- 
field, N. J. 


Check 229 Reader Service Card 


NEW PRODUCT 
LITERATURE 


R-F CONNECTORS Sec. 2100 

A 16-page catalog lists r-f patch- 
ing panels, r-f switching-patch pan- 
els, patching cables, bridging-jack 
panels, r-f patch panels, connector 
adapters, end seals, and mounting- 
plate connector assemblies. The de- 
vices utilize rhodium flash plating 
wherever practicable, Teflon insu- 
lation and gold-plated contacts. The 
Technical Materiel Corp., 700 Feni- 
more Rd., Dept EP, Mamaroneck, 
N.Y. 

Check 230 Reader Service Card 


MICROMINIATURE 

CONNECTORS Sec. 2100 

A six-page brochure covers Con- 
tinental Connectors Series MM-22, 
microminiature rectangular plug 
and socket connectors available in 
14 sizes with five to 104 contacts. 
Patented polarizing screw locks, 
aluminum hoods and _ protective 
shells are optionally available. Elec- 
tronic Sales Div., DeJur-Amsco 
Corp., 4501 Northern Blvd., Dept 
ar, & 8. C. i, 8. YT. 


Check 231 Reader Service Card 


TWO-PIN CONNECTOR Sec. 2100 

An engineering data sheet gives 
physical and electrical characteris- 
tics on two-pin connector GP-20, 
which meets applicable paragraphs 
of MIL-C-5015 and MIL-C-8384. 
Lionel Electronic Labs., Div. of the 
Lionel Corp., 1226 Flushing Ave., 
Dept EP, Brooklyn 37, N. Y. 


Check 232 Reader Service Card 


UMBILICAL 32-CONTACT 
CONNECTOR Sec. 2100 
An engineering data sheet de- 

scribes characteristics and specifi- 

cations of the QX32S connector, 
which meets all applicable para- 

graphs of MIL-C-8234 and MIL-C- 

5015. Lionel Electronic Labs., Div. 

of Lionel Corp., 1226 Flushing Ave., 

Dept EP, Bklyn 37, N. Y. 


Check 233 Reader Service Card 
(Continued on Page 57) 
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a 
POWER 
SUPPLIES 


INSULATION 
TESTERS 
PULSE 
tele) e] wage) -t- 


1,000 to 350,000 Volt 
Power Supplies 
Regulated or Unregulated 


With extensive experience in the use of high voltage 
techniques KiILOVOLT CorRP. brings to bear the very 
latest existing knowledge in the design and develop- 
ment of power supplies for specific applications. 
KILOVOLT CoRP. is prepared to recommend the 
standard unit best adapted to your need or custom 
design and construct an especially suited power 
source or pulse modulator. 

Long used in a wide range of industry KILOVOLT 
CORP. equipment enjoys an exceptional record of 
trouble-free performance under the most severe 
conditions. All units are engineered to provide the 
maximum protection to the operator and the equip- 


ment. We'll be happy to help work out 


your high voltage power and pulse modulator 
needs. Call on us without obligation. 


il ‘eh ie) % i HUBBARD 8-7373 
Lote} ii 2°], 7- walel, | 


238 HIGH STREET * HACKENSACK, N. Jd. 
Check 55 Reader Service Card 








Open the door 





to control... 


with New Model F 185 
ELECTRICAL PREDETERMINING COUNTER 


Open the door and set in the desired number, 
positively and in seconds. This new compact panel 
(242” x 314”) mounting counter steps to the preset 
number at rates up to 25 per sec. An adding counter, 
the true progress count is always clearly visible. At 
predetermination a heavy duty snap switch is thrown, 
and remains so even if the preset number is surpassed, 
until recocked when the quick reset button is pushed. 
F 185 is then ready for the next cycle. 

Here is a counter in all respects superior, but 
lower priced. 

For information about all types of counters for 
control, 


write to 


Presin Company, inc. 


2014 Broadway, Santa Monica, California 


Check 56 Reader Service Card 
ELECTRONIC PRODUCTS Magazine 
















































: @SMITH Standard Products are 
: found on the shelves of leading 
electronic industrial distributors 


throughout America. 


@ For PRODUCTION requirements, 
our nationwide Sales Organization 
is at your service! 


RESEARCH & DEVELOPMENT 


® Our staff is equipped to design 
new products and to modify exist- 
ing components to meet your spe- 
cific needs. 


GOVERNMENT SPECIFICATIONS 





® Rigid quality control for exacting 
military and commercial stand- 
ards. 


@ Close tolerances, gold or silver 
plating are routine with SMITH. 





MANUFACTURING FACILITIES 


®@ Our modern manufacturing facili- 
ties and methods are available for 
your molding, screw-machine, 
stamping and sub-assemblies. 





@ We are equipped for long runs 
and short runs. 








ifyi i s, Techni- 

‘ the Specifying Engineers, 

they ot Purchasing Managers of se 
i ‘ginal Equipmen 

o~ ing Orie electronics industry. THEY have 

hort Sas aning to Specify SMITH 


"14's Sound Pla o 
for ELECTRONIC COMPONENTS 


HERMAN H. NEW Fate Catales! 


PURCHASING AGENTS 
& ENGINEERS 
e Specifications 
e Data 
4 e Dimensional 
























drawin 
'ncorRPOCRATED All inthe NEW 
2326 Nestrand Avenue, Brooklyn 10, Ni. Y. Smith Catalog! 
Phone: Cloverdale 3-7900 Send today for 


Menufecturers of Electronic Compénents yours. Dept. 11. 
In Canada: ATLAS RADIO Corp., Ltd., Toronto 19,. Ontario 
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TRANSISTORIZED POWER SUPPLY 


| Kaiser Electronics, Inc.] 


oe Output — Adjustable Over Range Of 0 to 36 VDC 


*y 





PRINTED CIRCUIT BOARD DRILLING MACHINE 


Suitable for rack or bench mounting, 
Model BL 36/3 transistorized power supply 
offers front panel adjustment continuously 
over the range of 0 to 36 vde at a max 
output of 3 amp up to an ambient tem- 
perature of 50°C. A vernier control per- 
mits output voltage adjustments of 1.5 
mv/deg rotation. 

Line and load regulations are 0.01%, 
ripple is less than 0.3 mv rms, and re- 
sponse time is 50 usec for a 10% load 
change. 

Total drift for 8 hr (after warm up) is 


enereies Controlled, Tape Program Driller Has 4 Drilling Clusters 





ADJUSTABLE DIP-SOLDERING FIXTURE 


This highly versatile production ma- 
chine is said to perform drilling operations 
with greater accuracy at lower cost. It is 
a numerically controlled, tape program- 
med driller consisting of a tape controlled 
point-positioning table and four drilling 
clusters, each with four independent air- 
feed drill units. 

In effect, the four clusters act as coord- 
inated drilling units, eliminating the high 
costs of individual control systems, bases, 
and power plants for each unit. Under av- 
erage conditions, the unit operates at 50 


For Printed-Circuit Boards — No Solder Pot Contamination 





GENERAL PURPOSE LATCHING RELAYS 


All parts of Dip Rac are made of high 
temperature resistant materials to elimi- 
nate solder pot contamination. Card as- 
semblies are held in a flat position through 
thermal cycling to minimize warping. 
Weighing less than 2 lb, the fixture is op- 
erated with one hand and the plastic 
handle remains cool during use. 

Cards are gripped by silicone-rubber 
guides to prevent damage to their edges, 
and to provide a cushion for expansion of 
ecards under thermal cycling during the 
soldering operation. Each guide has four 


[Elgin Advance Relays] 


Mechanisms Have Two Moving Parts — Variety Of A-C And D-C Coil Voltages 





Available in a wide variety of a-c and 
d-c coil voltages, type LFA and LFB 
latching relays have latching mechanisms 
with two moving parts. 

Type LFA has a 5 amp contact rating 
and type LFB has a contact rating of 10 
amp. Single, double, and triple pole, 
double throw arrangements make the re- 
lays adaptable to many control and over- 
load applications. 

Mechanical life expectancy is 500,000 
operations. Temperature range, when 
specified, is —55°C to 85°C. Dimensions 






[Edlund Machinery Co.] 


[ Defiance Printed Circuit Corp. ] 


Se ee 








eem File System! Sec 
CE 4000 


less than 0.1% +2.5 mv at a constant 
ambient temperature. 
Remote sensing terminals permit inde- 
pendent sensing of remotely located loads, 
Input requirements of the convection 
cooled unit are 105-125 v, 60-400 cps, 1¢, 





2 pg Pe 


PRICE: $395.00. AVAILABILITY: Contact Sales Mgr 
below. MFR: Kaiser Electronics, Inc., 4 Monroe 
St., Dept EP, Union, N J. SALES MGR: Gd 
Kaiser MU 7- 25 25; for nearest rep see eem p. 1763 
(1961-62 Ed.) OTHER PRODUCTS: See eem p. 1189 


Check 175 Reader Service Card 12/6] 
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cycles per minute and drills four boards at 
once, resulting in 200 holes per minute. 
Each of the four heads in each cluster 
can carry a different drill size, up to %", 
and operate at different speeds up to 
22,000 rpm. For each hole to be drilled, the 
tape selects one unit from each cluster, 
and only these spindles are activated. 


PRICE: $39,000.00. AVAILABILITY: 12-14 wks. MFR: 
Ediund Machinery Co., Dept EP, Cortland, N. Y. U 
SALES MGR: F. A. Sanders, SK 6-5661 


Check 11§ Reader Service Card 12/61 


different grooves to accommodate card 
thicknesses from 0.015” to 0.125”. Proper 
groove size is obtained by removing the 
guide from the channel and reinserting it 
with thumb pressure. 

All parts of the unit are impervious to 
oxidation. 


a ae 


PRICE: $29.95 ea =. AVAILABILITY: Contact 

— Offices below. MFR: Defiance Printed Circuit 
144 Commercial St., Dept EP, Maiden, Mass. 

SALES OFFICES: See eem p. 1695 (1961-62 €d.) 


Check 117] Reader Service Card 12/61 
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are 3.50” long by 1.59” wide by 1.62” high. 
Maximum weight is 5 ounces. 

Nominal operating power is 2 to 3 W 
for de and 3 to 4 va for ac. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
4-8 wks. MFR: Elgin Advance Relays, Elgin N2 
tional Watch Co., 2435 N. Naomi St., Dept EP, 
Burbank, Calif. SALES MGR: D. Manning, V! 
9-1446; for nearest rep see eem p. 1639 (1961-62 
Ed.) OTHER PRODUCTS: See eem p. 1276 


Check 118 Reader Service Card 12/61 
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F<. TO 
Megohms 





PLUS 
Control 


An electronic voltmeter 
with a meter-relay 


This happy combination makes an ex- 
tremely versatile and acute instrument. 
It has critical measuring ability 
that goes with high input imped- 
ance, in space-saving panel- 

mounting style. 

It also has the reliable, simple 
control of a locking contact meter- 
relay, with adjustable set points. 
Many difficult functions can be easily 

controlled: conductivity cells, life test- 
ingof components or systems, production 
testing and sorting, automatic Go- 
No Go of missile circuits. 


Ready When Needed 


Metronix DC instruments such as 
Model 301-C-CMR (illustrated) have 
input resistances up to 10 megohms. 
AC input impedances go as high as 5 
megohms. Like all Metronix panel- 
mounting electronic voltmeters 
(PMEV’s), they are always connected— 
immediately available for continuous 
monitoring of critical parameters. 

Send for data sheets describing 
Metronix PMEV’s in single or multiple 
ranges, DC or AC, with either meter- 
relays or conventional indicating meters. 


sG7z2.METRONIX, INC. 
“Qs a Subsidiary of Assembly Products, Inc. 


Chesteriand, Ohio 
Telephone: HAmilton 3-4440 


Check 58 Reader Service Card 


NO 
ON 


WITHOUT INK! 


: . 
The compact weraeHaaas- lets you 


to 20 channels of "ON-OFF" infor- 


Check these unique features: 

e True rectilinear presentation 

® New low cost heat sensitive paper 
@ Electrically controlled chart speeds 
e Input: 6, 12, 24, 110 v. a.c. or dic. 
or simple switch closure 

Available 10 to 20 channels 

© Portable or rack mounting 


Other new seathest-/Gtars 


© Two channel pen motor recorder, 
d.c. — 100 cps 

@ Two channel pen motor 
with fully transistorized amplifiers, 
d.c. — 100 cps. 


recorder 


monitor up 

mation on a new heat sensitive chart only 5!/ 
inches wide. This totally new recorder accepts 
signals from any source — such as missile coun 
downs and records them instar and accurately 
You see the events and their relationship to each 
otner. 


MODEL TR 


WRITE FOR FULL DETAILS: 
Leehari- 


MONITOR 20 EVENTS 
ONE CHART 











120 


ite 
An Important 


New Name in Gaging and Recording 


TECHNI-RITE ELECTRONICS, INC. 


69 Centerville Road, Warwick, R. I. 
REgent 7-2000 


TWX WRWK 266 
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Compact, low-power-con- 


sumption, precision ovens for 


crystals, components, circuitry. 
Data Sheets S] 


Knights 


Write for folate} 


$125. James Com- 


ololah Maevlolaloh daa Mmlilalelie 


PRODUCTS 





JAMES 
KNIGHTS 
CRYSTAL AND 
COMPONENT 
OVENS 
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MINIATURE WIREWOUND RESISTORS [Sprague Electric Co.] 
Stack Mounting Units Rated At 10 And 20 Watts 


With integral mounting brackets, these 
two types of wirewound resistors are used 
on printed wiring boards and in applica- 
tions where severe vibration is present. 
They can also be used for stack mounting 
in one location on a chassis when it is 
desirable to place all major heat-producing 
components in a position which is either 
insulated from the balance of the chassis 
or has better ventilation. 

Type 260E, a 10-w unit, is available 
in resistance values from 1 to 15K ohms. 
Type 261E, a 20-w unit, is available in 


a oe 





eem File System) Sec 
CNET 4700 


resistance values from 1 to 40K ohms, Si 
Power rating of these resistors is based 

on a temperature rise of 300°C max above 

a 40°C ambient at full rated wattage. 

Both types meet the requirements of MIL- 

R-26C. A tolerance of +5% is standard, 


PRICE: Contact Sales Offices below. AVAILABIL- 
ITY: 3-4 wks. MFR: Sprague Electric Co. Marshall 
St., Dept EP, North Adams, Mass. SALES OFFICEs; 
See eem p. 1844 (1961-62 Ed.). OTHER PRODUCTS; 
See eem p. 618 


Check 1719 Reader Service Card 12/6] 





HOT-MOLDED CARBON POTENTIOMETER | Centralab, Electronics Div. of Globe-Union, Inc.] 


For Printed-Circuit Boards 


Model T, hot-molded carbon potenti- 
ometers are locking-type single-turn trim- 
ming units rated at % watt. 

Measuring 1%.” in diameter and 14.” 
deep from the mounting surface, they 
mount in three g” circuit-board holes. 
The center terminal is threaded for use 
with other types of chassis mounting. 

Resistances from 500 ohms to 5 meg- 
ohms, linear taper, are available. 

Molding the resistance element into the 
insulating base structure provides noise- 
free, stable construction. A carbon brush 





MICROMINIATURE WIREWOUND RESISTORS [/-Q Div., Aerovox Corp.) 
Meet MIL-R-93 And MIL-R-9444 Specifications — Tolerances 1% Through 0.01% 


| Aerohm Type CE 600 wirewound re- 
~ sistors measure 0.250” sq x 0.125” thick; 

_ Type CE 601 are 0.250” x 0.500” x 0.125” 

| thick. 

j Type CE 600 has a max resistance of 1 
_ meg and max resistance for the Type CE 
~ | 601 is 1.5 meg. Wattage ratings are 0.125 

s | w for the Type CE 600 and 0.25 w for 

| Type CE 601 over a temperature range 
, of —55°C to 125°C derated to zero at 
150°C. Maximum voltage for both types 
Z is 150 vde. 


Specifications applicable to both types 








SILICON TRANSISTOR (Radio Corp. of America] 


Universal Type — Performs Diverse Functions 


Silicon transistor 2N2102 is said to be 
capable of performing the jobs of up to 
40% of the more than 2,000 different 
transistor types now on the market. 

The combination of triple diffusion and 
planar manufacturing techniques in a 
single transistor enables use of the unit 
for amplifying, switching, or current regu- 
lation. 

Specifications include: operating tem- 
perature range, —65°C to 200°C; gain- 
bandwidth product, 60 mc; switching speed 
(nonsaturated mode), 30 nsec max; power 





Page 52 


under high tension permits precision re- 
sistance adjustment. 

The trimmer has a screw-actuated lock 
and is resistant to shock, vibration and 
acceleration. 


PRICE: $1.89 ea—$1.40 (250 qty.). AVAILABILITY: 
Stock to 6 wks. MFR: Centralab, Electronics Div, 
Globe-Union, Inc., 900 East Keefe Ave., Dept EP, 
Milwaukee, Wis. SALES MGR: W. Wolfe, WO 2-9200; 
for nearest rep see eem p. 1676 (1961-62 Ed.) 
OTHER PRODUCTS: See eem pp. 597, 1314, 1452 


Check 180 Reader Service Card 12/61 


include: winding, inductive; tolerances, 1% 
through 0.01%; bobbin and encapsulation, 
epoxy; terminals, tinned copper wire 1” 
long; temperature coefficient, zero. +20 
ppm —55°C to 125°C (others available); 
operating temperature, —65°C to 150°C. 


PRICE: $1.00 to $5.00 (depending on resistance and 
tolerance). AVAILABILITY: 2 wks. MFR: Cinema 
Plant, Hi-Q Div., Aerovox Corp., 1100 Chestnut St., 
Dept EP, Burbank, Calif. SALES MGR: R. K. Bald- 
win, Vi 9-5511; for nearest rep see eem p. 1680 
(1961-62 Ed.) 


Check 181 Reader Service Card 12/61 
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dissipation, 5 w max at a case tempera- 
ture of 25°C; collector-to-base voltage, 
120 v max; collector-to-emitter voltage 
(with base open), 65 v max; collector 
current, 1 amp max. 


PRICE: $12.00. AVAILABILITY: Contact Sales Offices 
below. MFR: Radio Corp. of America, Semicon- 
ductor & Materials Div., Dept EP, Somerville, N. J. 

SALES OFFICES: See eem p. 1820 (1961-62 Ed.) T 
OTHER PRODUCTS: See eem pp. 1404, 1405 


Check 182 Reader Service Card 12/61 
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SOLID-BLOCK TERMINAL BOARDS 









(UW 


SOLID BACKS save cost of insulat- 
ing strip, resist moisture and 
breakage. 





“MOLDED-IN” CONDUCTORS as- 
sure greater capacity, can’t 
work loose; eliminate sepa- 
rate saddle plates. 


THICK, 
HIGH BARRIERS 


afford greater insulation, reduce 
breakage, creepage by 
12%. Gen-Pro boards have greater 
amperage capacity, are mechan- 
ically and electrically interchange- 
able with other boards. Also 
available with molding compound 
PER MIL-14E. Competitively priced. 
Immediate delivery. 





Series 441 
Illustrated 


increase 


WRITE TODAY for bulletin 


illustrating types in stock 
with specifications and list 


of lugs available. 


GENERAL PRODUCTS CORPORATION 
Over 25 Years of Quality Molding 


UNION SPRINGS, NEW YORK TWX No. 169 
Check 61 Reader Service Card 








WHAT'S 
YOUR 
TRANSISTOR 
COOLING .» 
PROBLEM? ° 


Whatever it is, you can probably find the solu- 
tion with a Birtcher Radiator. Available in sizes 
and designs to most efficiently cool all popu- 
larly used (and many special) transistors. ; 
Test reports show up to 27% more transistor ' 
efficiency! 
AVAILABLE FROM AUTHORIZED BIRTCHER DISTRIBUTORS, 


NEW! 


TRANSISTOR 
RADIATOR 


CATALOG 1-HR® | 


Rg © a 3 


THE BIRTCHER CORPORATION 


INDUSTRIAL DIVISION 
745 S. MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA 


Just off the press — write for it 
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SILICON CHOPPER TRANSISTORS 


For High-Resolution, Low-Level Switching Circuits 





SUBMINIATURE SILICON CONTROLLED RECTIFIERS 


With a leakage current of 15x10? amp 
max at 65°C, these silicon precision alloy 
transistors operate at collector and emitter 
voltages of 30 volts. 

The T-2363 and the T-2357 matched pair 
are enclosed in a TO-18 cold welded pack- 
age, and use an inert can fill. 

The devices are baked for 250 hours at 
140°C. 

Maximum leakage current of the T2363 
and T2357 at 10 v is 10° amp (250°C) 
which corresponds to an open-switch re- 
sistance of 10,000 megohms. 


Offer 2-Ma Triggering — Have 10-Amp Pulse Capability 








—* = 


COMPACT FLANGELESS SILICON RECTIFIERS 





Available in JEDEC TO-18 cases are 
types 3F15, 3F30, 3F60, 3F100, 3F150, and 
3F200 silicon controlled rectifiers; types 
3G15, 3G30, 3G60, 3G100, 3G150, and 
3G200 are offered in In-Line cases. 

These diffused junction pupn devices 
have de or peak ac anode voltages of +15, 
30, 60, 100, 150, and 200 volts respectively. 
With the gate biased off, the forward 
breakover voltage will occur at a value 
in excess of the rated anode voltage 
within the rated operating temperature 
range of —65°C to 150°C. 


Handle Forward Currents Of 1 Amp At 100°C 





—== 


With ratings in the range of stud- 
mounted units, this series of flangeless 
silicon rectifiers weighs approximately 1.4 
grams. 

The 1N3189, 1N3190, and 1N3191 types 
are capable of handling forward currents 
of 1 ampere at 100°C, peak surge cur- 
rents (% cycle surge, 60 cps) of 30 am- 
peres, and have an operating temperature 
range to 175°C 

Units are available with peak inverse 
voltage ratings of 200, 400, and 600 volts. 
Suggested for printed circuit and other 


SILICON RECTIFIER BRIDGE CIRCUIT [Mallory Semiconductor Co. 
Allowable D-C Output Current 1 Amp At 100°C 
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Type FW full-wave bridge rectifier per- 
forms the function of four-single silicon 
rectifiers. 

Maximum allowable prv and maximum 
allowable continuous reverse d-c voltage 
are 200 v for the FW200, 400 v for the 
FW400 and 600 v for the FW600. Maxi- 
mum allowable rms voltages are 140 v, 
280 v, and 420 v respectively. 

Ratings and specifications applicable to 
all units include: max allowable d-c output 
current, 1 amp at 100°C ambient tempera- 
ture and 1.5 amp at 50°C ambient tem- 


[ Philco Corp., Lansdale Division] 








eem File System) S« 
ere wanes ane BER 


Maximum offset voltage of the T2357 
matched pair is less than 50 uv between 
25°C and 85°C. 

Gain bandwidth product is 6.5 mc min 
and output capacitance is 9 pf max. 


PRICE: Qtys of 100-999; T2363: $11.44, T2357: $23.10. 
AVAILABILITY: From stock. MFR: Philco Corp. 
Lansdale Division, Dept EP, Lansdale, Pa. SALES 
OFFICES: See eem p. 1809 (1961-62 Ed.). OTHER 
PRODUCTS: See eem pp. 1402, 1403 


Check 183 Reader Service Card 12/61 


[Solid State Products, Inc.] 


Absolute maximum ratings include: con- 
tinuous d-c forward current, 200 ma at 
75°C ambient and 350 ma 100°C case; 0.05 
sec surge current, 5 amp; peak gate cur- 
rent, 250 ma; average gate current, 25 ma; 
reverse gate current, 3 ma. 


PRICE: From $3.50 ea (100 lots). AVAILABILITY: 
From stock. MFR: Solid State Products, Inc., One 
Pingree St., Dept EP, Salem, Mass. SALES 
OFFICES: See eem p. 1842 (1961-62 Ed.) 


Check 184 Reader Service Card 12/61 


{ Motorola Semiconductor Products, Inc. ] 


close space-tolerance applications requiring 
reliability, these devices can be employed 
in military designs where MIL-STD-701B 
guidance type units are recommended. 
They are designed to meet MIL-S-19500/ 
155 (Navy). 
PRICE: 1N3189 $2.30, 1N3190 $4.10, 1N3191 $6.20 
(100-999). AVAILABILITY: From stock. MFR: Mo- 
torola Semiconductor Products, Inc., 5005 East 
McDowell Rd., Dept EP, Phoenix 8, Ariz. SALES 
MGR: F. J. Van Poppelen, Jr., 273-6415; for nearest 
rep see eem p. 1791 (1961-62 Ed.) 
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perature; max allowable one-cycle surge, 
15 amp; max peak recurrent forward cur- 
rent, 5 amp; max 4 msec surge current, 
35 amp; max full-load forward voltage 
drop (peak at 100°C) with resistive load, 
3 volts. 


PRICE: $1.30 to $2.00 ea (1,000 to 4,999). AVAIL- 
ABILITY: 4 wks. MFR: Mallory Semiconductor Co., 
Div. of P. R. Mallory & Co., Inc., 3029 E. Washing- 
ton St., Dept EP, Indianapolis 6, Ind. SALES MGR: 
W. D. Thorn, ME 6-5353; for nearest rep see eem 
p. 1777 (1961-62 Ed.) 
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MAKES IT... 


PEERLESS STOCKS IT! 


Peerless carries the largest inventory 

of Pacific Semiconductor Products in 
this area. 

Inventory in product variety as well as in 
product depth. 

Inventory in product knowledge as well as 
in product service. 


CALL PEERLESS FOR IMMEDIATE 
OFF-THE-SHELF DELIVERY AT OEM PRICES 


PEERLESS avi 


DISTRIBUTORS, INC. 


Ror 19 WILBUR STREET ® LYNBROOK, L.l, NEW YORK 
y ON LONG ISLAND LY 3-2121 IN NEW YoRK WO 4-4334 
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SERVO AMPLIFIER 
Drives Both Phases Of Servo Motor 


[Westamp Inc.] 


Weighing only 32 oz, the Model A439 
servo amplifier can drive two-phase motors 
from size 11 to % hp. 

The amplifier drives both phases of the 
motor; thus, at null, power to the motor 
is zero. This is important for larger mo- 
tors, where stand-by power can amount to 
several hundred watts. 

The unit can be supplied in several wat- 
tage ranges, and with industrial or MIL 
semiconductors. 

Typical applications include: servo con- 
trol of radar antennas, film transports and 





TELEPHONE-TYPE LEVER SWITCH 
Provides Guard Against Accidental Switching 


[ Switchcraft, Inc.] 


Lever-Lock Telever switch is a tele- 
phone-type lever switch with a lock fea- 
_ ture that guards against accidental 
; switching due to shock, operator fatigue, 
| vibrations or unintentional operation. 
This feature is accomplished by an index 
bracket and release plunger. The index 
bracket locks in the actuator for each 
switching position and doubles as an 
escutcheon plate. A turn of the actuator 
knob to the extreme left locks the actuator 
permanently; to release, the knob is turned 
to the right. A touch on the release 





HEAVY-DUTY STEPPING SWITCH  [Filis & Frowd] 


Of Parts 


Type 2 heavy-duty stepping switches 
accommodate up to 10-levels of 25-outlet 
contacts per level and are available with 
a wide range of contact combinations for 
various bridging, nonbridging, 50 point, 
and motoring actions. 

Wipers are of nickel silver and handle 
currents up to 1 amp. Interruptor con- 
tacts are tungsten, rated at 5 amp. 

Maximum operating voltage of the step- 
per is 220 vde; insulation resistance is 
30,000 to 100,000 megohms between con- 
tacts; capacitance between contacts is 2.5 


25-Million Steps Without Replacement 





BANDSWITCHING DISCRIMINATOR 


Compact, Multichannel Bandswitching Telemetry Discriminator 


[ Airpax Electronics Inc. ] 


Equipped with 23 plug-in frequency de- 
tectors and a comb filter consisting of 23 
plug-in input-bandpass filters, Model 43- 
7949 separates and demodulates tele- 
metered signals on standard IRIG chan- 
nels. Other center frequencies in the range 


of 100 cps to 120 ke are available on 
request. 

Frequency deviations attainable are 
+7.5%, or +15%, with standard IRIG 


channels and nonstandard frequency devi- 
ations. 
Input impedance is at least 51K; sensi- 
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eem File System! Sec. 
CEE 4900 


machine tools. Characteristics include: jn- 
put impedance 10,000 ohms, nominal; in- 
puts two; input-signal level 26 volts max; 
voltage gain 1,000 nominal; power input 


M 





115 v, 60 or 400 cps; power output 115 y 
at 10 amp; ambient temperature range 
— 55°C to 71°C. 

PRICE: Industrial type $424.00 (1-4). AVAILABIL- 
ITY: 3 wks. MFR: Westamp Inc. 11277 Massachu- 
setts Ave., Dept EP, Los Angeles 25, Calif. 
MANAGER: R. T. Henzey. GR 8-8894; for nearest 
rep see eem p. 1883 (1961-62 Ed.). OTHER PROD- 
UCTS: See eem p. 1448 


Check 18] Reader Service Card 12/61 
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plunger frees the actuator from the index 
bracket and allows it to be moved from 
one switching position to another. 

Welded cross-bar palladium contacts 
rated at 3 amp, 300 w max, a-c noninduc- 
tive load are standard. 


PRICE: $5.00 single units. AVAILABILITY: 30 days. 
MFR: Switchcraft, Inc., 5555 N. Elston Ave., Dept 
EP, Chicago 30, Ill. SALES MGR: W. L. Larson, 
SP 4-1515; for nearest rep see eem p. 1850 (1961- 
62 Ed.) OTHER PRODUCTS: See eem pp. 715, 1487, 
1630 


Check 188 Reader Service Card 12/61 


to 4.5 pf; when passing 50 ma, contact 
resistance is less than 1 ohm. 

For use in low-voltage circuits, the elec- 
trical parts can be rhodium-plated to re- 
duce voltage drop and electrical noise. 


PRICE: Approx. $19.50 (5-level stepper in qty of 
100). AVAILABILITY: 2 wks (samples). MFR: Ellis 
& Frowd, 817 West End Ave., Dept EP, New York 
25, N. Y. SALES MGR: H. Roach, AC 2-0964 


Check 189 Reader Service Card 12/61 


tivity is 10 mv, rms. Dynamic range is 
60 db to 10 volts rms with a maximum out- 
put capability of +10 v peak at +100 ma. 
Output noise and ripple are less than 3 
mv rms at full scale. 


PRICE: $2,400.00 to $5,883.00 (1 to 4). AVAILABIL- 
ITY: 4 to 6 wks. MER: Airpax Electronics Inc. 
Seminole Div., Box 8488 Dept EP, Ft. Lauderdale, 


Fla. SALES OFFICES: See eem p. 1641 (1961-62 

Ed.). OTHER PRODUCTS: See eem p. 1597 
Check 190 Reader Service Card 12/61 
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CALENDAR OF a BR 
ENGINEERING MEETINGS FIRST TIME EVERI 
New Switchcraft 
Wis recting inclndes exhib “Lever-Lite” 
lecember 12-14, 1961 Lever Switch 


12/61) Eastern Joint Computer Conference 


Sec. 
900 


2: in- 
I; in- os 
max;| Meetings of more than routine in- 


input P 
115 y terest to electronics personnel are 





“ange \iisted below. (E) following title indi- 


(EJCC) (E) 
_. | Sheraton Park Hotel, Washington, © Color Illuminated Lever SS i me 
C. (PGEC: AIEE, ACM) \\ ‘ PATENT APPLIED F 
© Indicator type Lighting “LEVER-LITE** SWITCH 
SERIES 25000 
Sec. s ste s : 
BO honcary 9-11, 1962 Multiplicity of Switching Circuits 

8th National Symposium on Reliabil- 

. . For the first time, an illuminated lever switch designed to color code your switching positions! One 
index ity and Quality Control switch, one lamp - replaces an ordinary switch and up to 3 indicator lamps. Reduces panel space. 
from| Statler Hilton Hotel, Washington, engender aaties — 

The "Lever-Lite", Series 25000, is an unusually small, lever-action switch - requires only 2-1/4' 
itacts D. C. (PGRQC AIEE ASQC EIA) behind mounting panel. This fast action, multiple-circuit switchis available in 2 or 3 position types — 
nduc- locking or non-locking. 


- Send for complete informative literature. 
Februray 7-9, 1962 s 
) days. 


, Dept} 3rd Winter Convention on Military 
arson, | Electronics (E) 


= PI7-5195_— ini 


), 1487, MOST 
| nr edehealbe ELECTRONS. 
Los Angeles, Calif where promises are Kept COMMODITY 


12/61 (PGMIL, L.A. Section) 142 Mineola Bivd., Mineola, L.1., N.Y. 
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ANOTHER ARROW EXPANSION PROGRAM 


ARROW ELECTRONICS takes another giant step forward 
in the opening of a fully stocked industrial division at 225 























ntact Main Street, Norwalk, Connecticut. In keeping with its Chelsie o's Ree: 
alee reputation of being a prime distributor of industrial : “> 
oO re- O. E. M. products .. . Arrow has incorporated the same : 
e, My Ge philosophy that has built customer confidence for over a 

. fe: srer% - a 

a nes toy quarter of a century. 225 

, <i) as ee Coa ry Sd, — - 
aty 0 Sa oe eee 
Ellis ee Aeon Sey 
y York SRG eye MAIN 
ss * a:\ , “hee, . 
ARROWS cuccrronics ee STREET 

12/61 


“HITS’? THE NEW ENGLAND TERRITORY _ se re 
a _—— 2 > NORWALK 


m ee 
maha a.CONNECTICUT 

a nt ets “peste es - a e Technically trained and ex- ¢ Victor 7-2423 

ot Ria ‘ perienced personnel to un- 

Safe . e Loaded With Inventory dectinad veer evehiven 
ge is e 24 Hour Delivery ond enue 
. out- | ° Factory Low Prices e Stock-in-depth representing 
) ma. e 13 Major Semiconductor over 260 manufacturers 
an 3 Lines with over 50,000 items 


525 Jericho Turnpike, Mineola, N. Y., Ploneer 6-8686 
-ABIL- 65 Cortlandt Street, New York City, Digby 9-3790 


Be A ‘ oe 225 Main Street, Norwalk, Connecticut, Victor 7-2423 


rdale, 
ELECTRONICS, INC. 
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‘ ; 
electronics 
% ” offers america's 
broadest line of 
quality 

. * semiconductors from 


. Trangitron 








Stocked in depth-quantities 
from 1 to 999 in inventory. 
Telephone for fastest service. 





Calendar of Engineering Meetings 


(Continued from Page 56a) 


February 14-16, 1962 


International Solid State Circuits 


Conference 

Sheraton Hotel & Univ. of Pa. 
Philadelphia, Pa. (PGCT, AIEE, Phila. 
Section Univ. of Pa.) 


March 1-3, 1962 
8th Scintillation and Semiconductor 
Counter Symp. (E) 
Shoreham Hotel, Washington, D. C. 
(PGNS: AIEE: AEC: NBS) 


March 26-29, 1962 
IRE National Convention 
Coliseum & Waldorf Astoria Hotel 
New York City 

March 28-29, 1962 
Engineering Aspects of Magnetohy. 
drodynamics 3rd Symposium 
University of Rochester 
Rochester, N. Y. (AIEE, IAS, IRE ang 
U. of Rochester) 

April 11-13, 1962 
S.W. IRE Conference and Electronic: 
Show (E) (SWIRECO) 


Rice Hotel 
Houston, Texas (Region 6) 
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HARVEY RADIO CoO. 





HARVEY RADIO CO., INC. 


103 WEST 43RD ST., NEW YORK 36, N. Y. 


*in the following cities call: 


BALTIMORE, MD. ... .Enterprise 9-6046 
CAMDEN, N.J........WX 6046 
EATONTOWN, NJ. ... WX 6046 
NORWALK, CONN. Enterprise 6046 


SEMICONDUCTOR 


are on 


the move | 


eNEW PRICES 
eNEW TYPES 


CATALOG AND 
PRICE LIST 
AVAILABLE 
ON REQUEST 


PHONE’ 
JU 2-6380 


RED BANK, NJ. ..... wx 6046 
ROCHESTER, N.Y. .... Enterprise 6046 
STAMFORD, CONN. Enterprise 6046 
WASHINGTON, D.C. _ Enterprise 1-6048 


Check 222 Reader Service Card 
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PRODUCT LITERATURE 


(Continued from Page 48) 


SATURABLE REACTOR 

CONTROL UNIT Sec. 2200 

Operating without contacts, 
switches, moving parts, or potenti- 
ometer sliders, self contained satu- 
rable reactor control unit Power-O- 
Matic 60 for close temperature 
control applications is described in 
four-page Bulletin No. R-6000. Blue 
M Electric Co., 138th & Chatham 
St., Dept EP, Blue Island, IIl. 

Check 234 Reader Service Card 


CONTROL 

INSTRUMENTS Sec. 2200 

A six-page catalog contains illus- 
trations and specifications of con- 
trol instruments and systems. Sales 
and service representatives are also 
listed. Erie-Pacific, Div. of Erie 
Resistor Corp., Dept EP, Haw- 
thorne, Calif. 

Check 235 Reader Service Card 


FREQUENCY 

CONTROL DEVICES Sec. 2200 

A 16-page catalog contains pho- 
tos, specifications and dimensional 
drawings on over 150 crystals in the 
1 ke to 100-me frequency range, 
oscillators in the 25-cps to 20-mc 
frequency range and ovens with 
temperature stabilities to +0.003°C. 
A list containing this manufac- 
turer’s equivalents of military units, 
information on crystal cut charac- 
teristics and ultrasonic crystal ap- 
plication circuits are also provided. 
Monitor Products Co., Ine., 815 
Fremont Ave., Dept EP, South 
Pasadena, Calif. 

Check 236 Reader Service Card 


CRYSTAL SYNTHESIZERS Sec. 2300 

Development of quartz crystal 
radio-frequency synthesizers, in- 
cluding the model N317A, is de- 
tailed in a 16-page booklet, sup- 
ported by circuit diagrams, curves, 
drawings and photographs. The 
booklet also traces the historical de- 
velopment of crystal synthesizers. 
Manson Laboratories, Inc., 375 
Fairfield Ave., Dept EP, Stamford, 
Conn. 

Check 23] Reader Service Card 

DELAY LINES Sec. 2350 


“An Introduction to Delay Lines”, 
a four page dissertation describes 
simplified theories of operation, ap- 


(Continued on Page 59) 





You Deserve 
More Money! 


Perhaps you have come across an article on the Cadillac study which 
found that over 7 out of 10 of our electronics applicants were not receiv- 
ing an income commensurate with their proven ability. In all probability 
YOU deserve a better job and larger salary in the electronics field. The 
best way to find out is to contact Cadillac. We can evaluate your true 
worth and offer you a choice of the nation’s top positions (with over 
500 companies). Our service is absolutely confidential and without cost 
to you (client companies pay all expenses). 


FREE—OPPORTUNITIES BULLETIN 


If you wish to receive a monthly bulletin of the finest available electronic 
opportunities, simply send us your name and home address (and if you 
wish, a review of your qualifications) — Our services are without cost 
to you through our Chicago office and our Los Angeles subsidiary, Lon 
Barton Associates. 





LON D. BARTON, President 


Cadillae Associates, Ine.* 
29 East Madison Bldg. 
Chicago 2, Illinois 
Financial 6-9400 


*"Where More Electronic Executives Find Their Positions 
Than Anywhere Else In The World.” 
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guaranteed offset 50uv 
-20° C to 85°C 


SOLID STATE 
SWITCH 





1.5 pf to ground. 
5 mv switching transient. 
DC to 10 KC gating frequency. 
No isolated drive signal required. 
_ Source impedance — 0 to 10 K ohms. 
All welded construction. 
0.29 cubic inches — 6 grams 


Available in SPST and DPST versions. 





Alpha-Tronics Corp. _ 


+ 1033° ENGRACIA TORRANCE, CALIF, FAIRFAX 0-1922 
ae Check 68 Reader Service Card 
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PORTABLE 
REGULATED 


DC POWER SUPPLY 





model L3501 $199>° 
6” x 8” x 8” 

© CONSTANT VOLTAGE 0-35v, 0-1A. 

e CONSTANT CURRENT 0-30v, 0-1A. 


e Fully transistorized — regulated 5 mv. 
N.L. to F.L. or 10% line change. 


© Remote programming & current limiting. 
© Ripple 250 microvolts rms. ~ 

© Several units may be paralleled. 

e Transient response 50 microseconds. 

e 150 other models available. 


Universal Electronics 
1720-22nd St. / Santa Monica, Calif. 
\ _f 
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wEICO® 

( / 
PUTS THE BEST IN 

CREATIVE ELECTRONICS 


INTO YOUR HANDS 


sp 


Send for 


FREE. 


Catalog 


Sh 
w 


28 pages of professional elec- 
sidelallom-elellelasl-ial@elale (i ae-lale me Tia-ts 


form+for Lab. . .Line . Home 
EICO, 3300 N. Bivd., L.1.C. 1, N.Y. EP-12 
© Send tree 32-page catalog & deaier’s name. 
O Send new 36-page Guidebook te HI-FI for 
which | enclose 25¢ for postage & handling. 


' 
1 
1 
' 
Name 1 
' 
1 
. 





Address 
——————~—————————— ee 













3300 N. Bivd., U:1.C. 1, N.Y 

431 Greenw 7S & ei a §, 
Check 9] Reader Service Card 
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BOOK 
REVIEWS 











ERROR CORRECTING CODES 


By W. W. PETERSON, MIT Technology Press and John Wiley & Sons, 
Cambridge and New York, 1961, 248 p., $7.75. 


Reviewed by Michael C. Melas, Manager, 
Coding and Subset Dev., Advanced Systems 
Dev. Lab., International Business Machines 


Corp., San Jose, Calif. 


Professor Peterson’s book is the 
only publication to date entirely de- 
voted to the important subject of 
error correction, and as such fills a 
gap left by previous treatises on 
information theory. 


After an introductory chapter on 
the coding problem for communica- 
tion channels, the author reviews 
some topics of modern alegbra, nec- 
essary to the understanding of the 
following chapters. These are pre- 
sented in a succinct, but clear and 
complete fashion. The next three 
chapters introduce the concept of 
linear codes, discuss some of the 
more important examples, and de- 
fine bounds for error correction. 


Before proceeding to an analysis 
of cyclic codes, the most important 
class of linear codes recently de- 
veloped, the author includes a chap- 
ter on polynomial rings and finite 
field theory, which he makes use of 
in following chapters. 


A thorough treatment of cyclic 
codes for correction of independent 
errors and of burst errors follows, 
including much original material. 
The implementation of burst cor- 
recting codes is discussed also in a 
separate chapter. The book is con- 
cluded with a discussion of recur- 
rent codes and codes for checking 
arithmetic operations in computers. 


A table of irreducible polyno- 
mials over GF (2) is given in the 
Appendix and especially arranged 
for easy construction of Bose- 
Chaudhuri codes. The tables list 
some polynomials to degree 39, and 
as such is the most extensive ever 
published. 


Professor Peterson’s book repre- 
sents an outstanding and exhaus- 
tive presentation of work per- 
formed to date in error correcting 
codes, which has taken great strides 
in the last two years. It lists no less 
than 129 references and thus estab- 
lishes the first complete bibliog- 
raphy in the field. 


Notes at the end of every chap- 
ter give a brief description of the 
work of investigators connected 
with material presented in that 
chapter, and represents an invalu- 
able help to anyone doing research 
in the field. The book is self con- 
tained — careful study of the two 
chapters connected with modern 
algebra will provide the necessary 
background for understanding the 
material. It is not easy to read 
however, since simplicity has been 
sacrificed for the sake of thorough- 
ness of presentation. The engineer 
interested in applying these codes 
to practical problems will greatly 
benefit from the book, but will miss 
some reference to the _ systems 
aspect of error correction, as wel 
as a complete expose of the imple 
mentation of error correction and 
detection coding schemes within the 
framework of a communication 
system. 
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PRODUCT LITERATURE 


(Continued from Page 57) 


jlications, and attainable charac- 
teristics relating to size and prices. 
Computer Devices Corp., 6 W. 18th 
St. Dept EP, Huntington Station, 
N.Y. 

Check 238 Reader Service Card 


MINIATURE SHAFTING Sec. 2500 

This catalog covers a line of pre- 
cision shafting made of hardened 
type 416 stainless steel in sizes 
from 0.1247” to 0.2499” in diameter 
with tolerances of 0.0001”. Lengths 
are from 1” to 24” with a 10-micro- 
inch finish. Northfield Precision 
Instrument Corp., 4400 Austin 
Blud., Dept EP, Island Park, L. I., 
B. Y. 

Check 239 Reader Service Card 


HV TEST EQUIPMENT Sec. 2900 

A four-page bulletin describes 69 
models of h-v test sets, including 
the K, KM, and KS series. The 
high-capacity a-c K series are for 
testing in accordance with ASTM 
D149-59T standards. The KM series 
covers smaller units for production 
testing by inexperienced personnel, 
and the KS series is similar to the 
KM series except with a-c and d-c 


outputs. Peschel Electronics, Inc., 
Route 216, Dept EP, Patterson, 
N.Y. 


Check 240 Reader Service Card 


OPEN-LOOP 

D-C AMPLIFIER Sec. 2900 

A four page bulletin describes a 
solid-state amplifier which uses 
semi-open feedback loops instead of 
a closed loop approach to make in- 
ternal filtering possible while isolat- 
ing input from output. Neff Instru- 
ment Co., 1088 E. Hamilton Rd., 
Dept EP, Duart, Cal. 

Check 241 Reader Service Card 


PULSE 

INSTRUMENTATION Sec. 2900 

A four page folder describes the 
E-P line of pulse instrumentation 
and reviews its functional modular 
approach. Also discussed are stand- 
ard combinations of plug-in mod- 
ules available for specific and gen- 
tral test and systems applications. 
Servo Corp., 111 New South Rd., 
Dept EP, Hicksville, N. Y. 

Check 242 Reader Service Card 


(Continued on Page 63) 





COMPUTER TECHNIQUES PRESENTS 
TWO COMPLETELY MODULARIZED INSTRU- 
MENTS TO INCREASE RELIABILITY, DE- 


CREASE SIZE & WEIGHT 





MODEL 200 TIME CODE GENERATOR: 
Produces six AMR codes with visual binary readout. 
Accuracy better than 1 sec. per month. 





AVAILABILITY: JANUARY 1, 1962 











MODEL 230 10 MC COUNTER: 
Measures frequency to—10 mc in 9 ranges. 
period to— 10 secin 9 ranges. 
Can measure to 220 mc with external convertor. 
Accuracy better than 5 parts in 108 per week. 
BOTH INSTRUMENTS AVAILABLE FROM STOCK. 


Qomputer @echniques INC 


3300 NORTHERN BOULEVARD LONG ISLAND CITY 1, N. Y. e@ STillwell 6-1276 
Check §§ Reader Service Card 


AREA CODE 212 
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MICRO-MINIATURE e ULTRA-RELIABLE e ULTRA-PRECISION e SOPHISTICATED 


SOLID STATE 


INTERVAL TIMERS 
TIME DELAY RELAYS 


AVAILABLE FEATURES: 
Time delays from one millisecond to fifteen minutes 
Program timers (multi-outputs) up to several days 
Instant reset @ Instant relay turn-on e@ 18-32 VDC 
Adjustable externally, remotely, or pre-set 
Reverse polarity protected @ Temperature compensated 
Noise filtered @ Transient suppressed 
Repeat-cycle @ Sequencers @ Pulsers 
Modules @ Multiples 
Positive or negative output e Up to 6 PDT @ 10 amps. 
Variety of sizes, configurations, header styles, & mountings 
Hermetically sealed and potted for shock and vibration protection 
ase 3 & 
test ments thru our field engineering services. 
mee & Bulletins available. Write today: 


ELECTRONIC PRODUCTS CORP. 


4642 Belair Road * Baltimore 6, Maryland * Phone HAmilton 6-1268 * TWX - BA 203-U 
PO A, ES IE LET IE RE Te NE ERE NOONE ENA STR TR AE 
Check §] Reader Service Card 








. . Specially designed and manufactured 
models can be tailored to your require- 
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[ Defense Electronic, Inc.] 


UNIVERSAL TELEMETRY RECEIVER 


Modular Design Unit Performs In Most Systems 


Use of plug-in i-f amplifiers of various 

band-widths, standard f-m or phase-lock 

aan , . demodulators and predetection recording 

and playback modules make the Model 

TMR-2A receiver usable in most current 
telemetry systems. 

Specifications include: frequency range, 
215 to 265 me continously tunable or crys- 
tal controlled; stability, crystal controlled 
0.005% and continuously tunable approx 
0.001% /°C; vernier tuning, +150 ke; noise 
figure, less than 7 db; image rejection, 
greater than 60 db; spurious responses, 





[Unilectron Inc.] 


MINIATURE DATA ACQUISITION SYSTEM 


Compact System Measures Stress In Humans Or Machines 


Miniature Data Acquisition System 
(MIDAS) is a real-time f-m/f-m multi- 
channel telemetry system capable of sens- 
ing and transmitting human respiration 
rate and heartbeat, and pressure, accelera- 
tion and strain of machines. 

Typical applications include gathering 
and recording physiological data and in 





such areas in the mechanical field as 
vibrating transmission lines, antennas, 
turbine blades, helicopter blades, and 
propellers. 


| The f-m/f-m mode of operation allows 


SOLID-STATE PRESSURE CELLS 
Full-Scale Output 100 Mv — Range To 500 PSIG 


Utilizing semiconductor strain gages, the 
HF series miniature pressure cells with- 
stand 1,000 g in all axes with a maximum 
J ) error of 0.005% /g. 

& Capacities from 5 to 500 psig provide 
; : outputs in excess of 100 mv with natural 

e 4 frequency above 50 ke. 

Thermal effect on cell sensitivity and 
thermal zero shift is less than 1%/100°F; 
a 200°F thermal gradient introduces an 
error not in excess of 2%. 

Withstanding a 200% overload without 
damage, the devices have an operating 


[ Kulite-Bytrex Corp.] 


TIT iT 
dy a’ MMA 


TRANSDUCER POWER AMPLIFIER 


For Amplifying Output Of Piezoelectric Accelerometers 


Three-channel power amplifier, Model 
8003M is a self-contained unit composed 
of a cathode follower, voltage amplifier, 
and power amplifier that provides a low 
impedance output signal of 10 v p-p at 
300 ma; this output can be fed directly 
into a mirror-galvanometer type record- 
ing oscillograph. 

Each metered channel allows direct 
monitoring of the output voltage or G- 
level while recording. 

Input impedance is 1,000 meg and out- 
put impedance is 2 ohms. 
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eem File System , 
[eiectrome engineers master BLU) 


more than 60 db below fundamental fre. 
quency response; spurious emissions, oggjl. 
lator radiation within limits specified jy 
MIL-I-6181; power input, 20 w, 117 va 
60 eps. 


PRICE: $2,495.00 (with one plug-in i-f amplifier 
& standard f-m demodulator). AVAILABILITY: » 
to 60 days. MFR: Defense Electronics Inc., Wash. 
ington-Rockville Industrial Park, 5451-B Randolph 
Rd., Dept EP, Rockville, Md. SALES MGR: Mm. | 
Bandler, WH 6-3048; for nearest rep see eem 
p. 1695 (1961-62 Ed.) 





Check 191 Reader Service Card 12/6; 


accurate noise-free reception of the multi- 
channel signal. 

A three-channel minature transmitter 
measures 159” x 138” x 6%” and weighs 
15 oz. The complete system includes a 
multichannel receiver and recorder. 


PRICE: $4,600.00 (system). AVAILABILITY: 60 days. 
MFR: Unilectron iInc., 129 Binney St., Dept EP 
Cambridge 42, Mass. SALES MGR: John E. Wilder, 
TR 6-6400. 


Check 192 Reader Service Card 


12/6! 








temperature range of —65°F to 350°F ané 
a compensated temperature range froni 
— 40°F to 200°F. Supply voltage is 30 volts 

Nominal input and output impedanees 
are 1,000 ohms and 1,300 ohms; nonlinear} 
ity and hysterisis are less than 1%. 


PRICE: $425.00. AVAILABILITY: 30 days. MPR 
Kulite-Bytrex Corp., 50 Hunt St., Dept EP, Newton 
58, Mass. 


Check 193 Reader Service Card 12/6! 


[Columbia Research Laboratories | 


Gain is continuously variable from 0. 
to 1,000 with an accuracy and linearity 
of +1%. 

Frequency response is flat within +5% 
from 3 cps to 15 ke; noise is held to les 
than 40 uv. 


PRICE: $1,650.00 (1-5) $1,570.00 (6 & up). AVAL 
ABILITY: Contact Sales Mgr below. MFR: Coluf 
bia Research Laboratories, MacDade Blvd., & 
Bullens La., Dept EP, Woodlyn, Pa. SALES 
V. Alibert, LE 2-9464; for nearest rep see 
p. 1683 (1961-62 Ed.) 

12/6! 


Check 194 Reader Service Card 
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DIGITALLY MEASURE 


This FREE 16-page data file tells how you can 


take standard digital instrumentation and build a 
DME* system that will digitally and precisely 
measure all or any of the following: 
DC volts, AC volts, Resistance, 
Frequency, Period, Frequency 
Ratio, Time Interval. 


For your copy, write to: 
COMPUTER MEASUREMENTS COMPANY 
12970 Bradley Ave. * San Fernando, California 
*Digitally Measures Everything 


Check 10 Reader Service Card 
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We 





Featuring 
the Unique 








mit 


the Industries most complete line of 


MOLDED CHOKE 


Have you found the molded choke coil 
that meets your specific requirement? Or 
have you been making allowances and 
compromise in designs because a coil 
lacks characteristics important to an 
overall application. 

If reliable performance and conformance 
to military specifications is vital, specify 
Delevan Molded Choke Coils; they utilize 
@ unique ‘Ring Ding’ winding method 
invented by Delevan engineers. Result, 
Precisely the right coil characteristic for 
the right application—physical size reduc- 
tion up to 75% with high Q ratings and 
very low distributed capacity. Specify Dele- 
van for your printed circuit and automation 
Cquipment applications and reduce cost ! 


77-Pi2 OLEAN ROAD 





STOCK (TEMS: 
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at 


FROM .15uh TO 10,000uh 





Check 71 Reader Service Cord = 





4 TIMES AS 
BIG A BUNDLE 
—AT 
50 G'S 


This unique 

self-locking de 

tented nylon strap 

secures wire bundles 

permanently without 

tying. 10 times as strong 

as any other bundle-tying 

strap made. Fast and simple 
to use 


oe Se aD ae ep — 
CAB-L-TIE® CLAMPS 


@ SAVE WEIGHT 

@ EASY TO INSTALL 

@ POSITIVE HOLDING POWER 
@ BROAD APPLICATION 

@ RELIABLE 


Moldings meet requirement of MIL-P 
17091. Material: Zytel/nylon (Polyamide) 
type 101 per MIL-P-17091 and MIL-P 
20693 


For further information write on your company 
letterhead 


IMMEDIATE FACTORY-PRICE DELIVERY FROM 


chweber 


HERR KS ROAD. MINEOL 


PIONEER 6-652¢ 


Check 72 Reader Service Card 
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every standard 


electronic part 
you'll ever nee 


get d 
is pictured an 
described in the 


1962 RADIO 
ELECTRONIC 
MASTER 


JUST 
OUT! 
‘62 EDITION 





1600 PAGES 


world’s 

largest 
electronic 

catalog 


Page 62 


SAVES YOU ENGINEERING AND PURCHASING TIME 
—If you’re a design engineer, you can specify from The 
MASTER because it illustrates and describes in detail more 
than 175,000 standard electronic items. If you’re a produc- 
tion engineer, you can get that much needed product that’s 
holding up production, because your distributor has it in 
stock locally. If you’re'a purchasing agent, you’ll save pro- 
curement time because The MASTER contains virtually 
every standard electronic product you’ll require — it’s an 
electronic supermarket. Fully indexed and organized by 
product sections, it places the world’s largest selection of 
electronic parts and equipment at your fingertips. 


| The Radio-Electronic MASTER "a 
60 Madison Avenue, Hempstead, N. Y. 


| I'd like a copy of the 1962 MASTER. Please send a list of MASTER 


distributors. 
| EERE PRE RE er ea are Meee RR Oe Ce Ii icascwsiacssetoisiiesiosiesasimaapesdeanail 
Company 
CE ER De ae AEDS ee OT ME a Nh En 
| | ER iacaieesanecdeendicashiecdalial ys ae ER ere 
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PRODUCT LITERATURE 


(Continued from Page 59) 


STATOR PROTECTIVE 
COMPOUNDS Sec. 3200 
Bulletins MR-1 and MR-2 de- 

scribe mold and_ brush-applied 

motor stator protective compounds. 

Both compounds are flexible, tough, 

room temperature cured epoxy 


materials for protecting stator 
windings against moisture, dirt, 
abrasion, impact, chemicals and 


other contaminants. The materials 
come preweighed, de-aired, and 
ready for use. Hysol Corp., Dept 
EP, Olean, N. Y. 

Check 243 Reader Service Card 


MICROWAVE AND 

ELECTRONIC TEST 

EQUIPMENT Sec. 3400 

Attenuators, slotted sections, iso- 
lators, mounts, frequency meters, 
adapters, klystron power supplies, 
calorimetric power meters and sig- 
nal sources are included in Bulletin 
800. The products are categorized 


by frequency ranges waveguide 
sizes and prices. PRD Electronics, 
Inc., 202 Tillary St., Dept EP, 


Brooklyn 1, N. Y. 
Check 244 Reader Service Card 


COAXIAL 

ATTENUATORS Sec. 3400 

Literature is available on this 
manufacturer’s 4000 series short, 
electrically flat coaxial attenuators. 
All models come equipped with type 
N male and female connectors. 
Bogart Manufacturing Corp., 315 
Siegel St., Dept EP, Brooklyn 6, 
N.Y. 

Check 245 Reader Service Card 


MICROWAVE 
INSTRUMENTATION 
Microwave signal sources, lev- 

elers, amplifiers, low-noise ampli- 

fiers, and power supplies are pic- 
tured and described in an eight 

page catalog. Wave Particle, 150 

South Second St., Dept EP, Rich- 

mond, Cal. 


Check 246 Reader Service Card 


Sec. 3400 


MICROWAVE 
COMPONENTS Sec. 3400 
Over 200 standard microwave 


components and solid-state devices 
covering the frequency range from 
400 mc to 28 Ge including isolators, 
coaxial isolators, duplexers, 
switches, electronic attenuators, 


(Continued on Page 71) 





Unregulated — Series “S” 


Output: 2.5 KV-2 MA up to 40 KV-2 MA 


Input: 115 V, AC— 60/400 cycles 
From Stock 





Regulated — Series “TRHV” 
Output: 1 KV-5 MA up to 20 KV-1 MA 
Input: 115 V, AC— 60/400 cycles 

From Stock 


Both Del models represent the ultimate in quality. Their design and manufacture 
incorporate only the finest materials and workmanship to assure reliable and 


dependable service. 


WRITE FOR DATA Equipment 


Radar Displays 
Image Intensifiers 
Storage Tubes 


Missile Ground Support 


Applications 


@ Electron Optical Devices 
@ Nuclear Applications 
@ CRT Applications 


@ Electrostatic Precipitation 
Equipment 


DEL Electronics coRPORATION 


521 HOMESTEAD AVENUE + MOUNT VERNON, N. Y 


* OWENS 9-2000 





Check 15 Reader Service Card 
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“MATCHED” 
NUTDRIVER SET 


hollow shaft . . . color coded 
. every tool in its place 


© 7 popular sizes 1/4” thru 1/2” 
@ hollow shafts for extra clearance 
e ,precision fit, case-hardened sockets 


© high carbon steel: Crome, or 
nickel plated 


© color coded, shockproof 
plastic handles (UL) f 


© heavy gauge, non-tip Z 
stand with 4 
handle wells 


e large, readable, 
size indexes 














OTHER SETS, TOO: solid-shaft, holiow-shaft, 
or mixed . . . bench and wall rack models 


PLUS FULL RANGE OF SEPARATE 
NUTDRIVERS: 3/32” thru 3/4” - regular, 
stubby, extra-long, midget (pocket clip) 
available through leading electronic 
and industrial distributors 


XCELITE, INC. - ORCHARD PARK, N. Y. 


Canada: Charles W. Pointon, Ltd., Toronto, Ont. 





HAND TOOLS 


QUALITY SCREWDRIVERS, NUTDRIVERS, PLIERS, 
WRENCHES, SERVICE KITS, and SPECIAL PURPOSE TOOLS 


Check 74 Reader Service Card 
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New Products of the Month 


HIGH OUTPUT LINEAR ACCELEROMETERS [ata Sensors, Inc.] 


Output Directly Accepted By Most Telemetry Systems — 50% Voltage Transfer Efficiency 


- 








eem File System 5; 


2500 





Model AH1L and Model AH2L high out- military specifications with more than 
put linear accelerometers utilize the photo- 60,000 hr of life expectancy. 
resistive principle to produce unamplified The units have a high overload factor of 
outputs of 5 v or +2.5 v with voltage 500% of rated range, and an operating 
transfer efficiency of 50% on standard temperature range from —65°F to 250°P. 
instruments. The two models differ only in 
axis sensitivity. 

Light mt is focused upon an area of PRICE: $590.00. AVAILABILITY: 30 days. MER 
photoresistive semiconductor material and 04t@ Sensors, Inc., 13112 Grenshaw Blvd., Dept Ep, 
the amount of light striking the material ©2"4e"@. Calif. SALES MGR: A. R. Hunter 
is modulated by the mass displacement *4 15501 
resulting from acceleration forces. 

The light source is guaranteed to meet Check 195 Reader Service Card 12/6} 


SUBMINIATURE TRANSISTOR PULSE TRANSFORMERS [United Transformer Corp.] 
electronic engineers master BXYY 
1/20-Oz Units Guaranteed To Meet MIL-T-21038 




















COMPACT PHOTOCONDUCTIVE CELLS [General Electric Co.] 
Cadmium-Sulfide Units Have High Sensitivity 





Subminiature size (%.”" dia x %.6” h) 200 ohms; droop percentage zero to5. | 
PIP series transistor pulse transformers Furnished with plastic insulated leads 
are manufactured and guaranteed to meet anchored to withstand a 10-lb pull test, 
MIL-T-21038 by full environmental testing. the units can be mounted by leads or a 

The 4»-ounce units are completely metal clip. The entire series is also available 
cased, MIL type TPRX4410CZ, and have in a kit, consisting of one each. 

a ratio of 4:4:1. All are individually ‘ 
checked and adjusted in a transistor test. PRICE:,Contact Sales, Mar below. AVAILABIT 
circuit to give the required pulse —, Varick St, Dept cP Now York 13, N. y. SAL! 

Characteristic parameter ranges for the : H. Russell, * ;, for nearest rep se 
nine units in this series are; pulse width fem Po 6S oo a) Cs Con 
0.05 to 10.0 usec; rise time 0.018 to 0.4 : 
usec; input and output impedances, 50 to Check 19§ Reader Service Card 12/61 





Operating over a 1,400 angstrom range, Specifications of the miniature cel 
these end - illuminated, cadmium - sulfide Z-2755-1 include: power dissipation, 
cells have maximum response at 5,500 mw; current 2 ma max; applied voltage 
angstrom. 3 Vv max. 

With sensitivity of 4,000 ua/ft-c the 12- Shown for comparison is the side-illu 
pin Compactron Z-2946 has a power dis- minated type Z-7427 cell. 
sipation of approximately 400 mv. It has 


maximum current of 50 ma and maximum ek 7.5046 $100 to 3200. A GAILABILITY 


applied voltage of 350 v. , From stock. MFR: General iElectric Co., Dept FF 

Some characteristics of medium size Owensboro, Ky. : See cem p. 
cell Z-2963 are: power dissipation, 250 {1951-62 Ed.) OTHER PRODUCTS: See com # 
mw; current, 20 ma max; applied voltage, : 


250 v max. Check 19] Reader Service Card 12/6! 


PHOTOMULTIPLIER TUBE [Radio Corp. of America] 
For Use In Scintillation Counters — Response 3,000 To 6,500 Angstroms 





Page 64 


Intended for use in scintillation counters useful diameter of 4.38”; a first dynoée 
for the detection and measurement of nu- having large area; a face with a flat sur 
clear radiation, type 8055 is a 10-stage face to facilitate the mounting of flat sell 
head-on photomultiplier tube having a 5” tillators; a focusing electrode with exter 
diameter face and utilizing venetian-blind nal connection; 10 dynode stages. 
type dynodes. im ‘ 

The S-11 spectral response of the tube : ' s or less 
covers the range from about 3,000 to 6,500 Bg Ry ym ty Electron Tube Div, 
angstroms. Maximum response occurs in 415 S. Fifth St., Dept EP, Harrison, N. J. sae 


: A MGR: J. F. Cooper, EX 3-3661 (Lancaster, Pa 
the blue region at approximately 4,400 nearest re soe oom p. 1820 (1961-62 Ed.) 


angstroms. PRODUCTS: See eem p. 1579 
Design features include: a semitrans- ; 6! 
parent photocathode having a minimum Check 198 Reader Service Card 12/ 
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COMPLETE WAVEFORM ANALYSIS 
FROM 20CPS TO 20KC 


MEASURES AND RECORDS AMPLITUDE 
than] AND FREQUENCY 
or of Facilitates mechanical and electrical design 
ating and speeds production testing by: 








50°F, @ IDENTIFYING sources of mechanical 
vibration. 
be @ MEASURING distortion. 


sine @ ANALYZING harmonic content. 
; @ EVALUATING sound systems. 
@ DETECTING resonances. 


MEASURES AND RECORDS AMPLITUDE 
OF EACH SIGNAL COMPONENT WHILE 
 ~@ THE FREQUENCY SPECTRUM IS SCANNED © MODEL800 °@ 
FROM 20 TO 20,000 cps eae —S to 20,000 cps in 
Sec Use is made of a narrow, constant-percentage —sensitivity—full scale ranges of 15mv to 
5600 bandwidth filter together with a synchro- 6 volts. Similar ranges for sound 
nously driven strip-chart recorder. May be and vibration. — . 
| used to analyze the output from accelerom- Selectivity—3db points are =2% of 
leads} eters, microphones, strain gages, pressure uel of icnen frequency. 
test, pick-ups, and similar transducers. A preampli- 5% of measured amplitude. 
‘labled fier is available (Model 801 Preamplifier). Input impedance—50,000 ohms. 
The Analyzer may also be used as a wide- Chart—Precalibrated for frequency and 
um = band level meter. The overall system has 


amplitude. 
oer J : Power required—110/120 volts 
a. built-in calibration. 


50/60 cycles 
. Se oO TR Ni: SOUTH SALINAS STREET 
SANTA BARBARA, CALIFORNIA 


12/6! Cc oO RP OR ATI On WOODLAND 5-6140 OR WO. 2-0412 
Check 7] Reader Service Card 











Its the Combination that Counts 








Quality 
and 


Reliability 


Bliley 
packaged 
crystal 
oscillator 


Packaged oscillator stability can only 








node 

ea be as reliable as the crystal source! 

, Sei oe i : a" 

oxter- Component qualifications for a minimum aging. In combination 
Bliley crystal oscillator package with custom built circuitry and 
begin with high precision glass- temperature control, each unit is 
mounted crystals that will deliver individually tested to meet rigid 

A long-term performance with quality standards. This is the 

SALES ‘ . — —_ a 

a.); ypical Bliley oscillator pack- 

tHE * you buy quality ages are described in Bulletins 

520A, 522 and 526. 
12/6! BLILEY ELECTRIC COMPANY * Union Station Building * Erie, Pennsylvania 

















Check 18 Reader Service Card 
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RELIABILITY 
ACCURACY 


Rheem Electronics Designs 
and Builds a Full Line of 

Automation Specialty 

Accessories, Including... 








Economically Priced 
PHOTOCELL READERS 


@ Reading Rates...20, 100, 300 Lines per 
Second w 5, 7, 8 Punched Tape @ Silicon Solar 
Sensing Cells @ Completely Transistorized Out- 
put Amplifiers and Control Circuits ™ No Con- 
tacts to Wear Out or Cause Errors Due to 
Bounce @ Desk or Rack Mount ® Tape Handling 
Equipment 





Shaft to Digital : 
CONVERTERS 


® No Coded Discs...No Contact Pickups @ Shaft 

Rotation Sensed by Two Magnetic Heads 

@ Phasing Determines Rotation Direction and 

Magnitudes ® Low Torque Load 

For: Radar Antenna Angular Position Sensing 
@ Machine Slide Position Sensing for Posi- 
tion Display Purposes @ Scale Platform Sens- 
ing for Digital Weight Readout @ Analog 
to Digital Converters 


Write for full information TODAY! 


— J Positioning 


SZ electronics comet sem 


A Division of Rheem Manufacturing Company 





Designers and 
Builders of 
Complete Numerical 





5200 West 104th Street, Los Angeles 45, California, $Pring 6-1800 
Check 79 Reader Service Card 
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G-V 
RED/LINE 


industrial thermal 
timing relays for 
dependability and 
long life previously 
available only in 
high cost relays 


* Delays of 2 Seconds 
to 3 Minutes 

* Energizing Voltages— 
6.3 to 230 AC or DC 

* Rugged Stainless Steel 
Mechanism 


e Shatterproof 
—No Glass 

© Dust Tight Enclosure 

¢ Steel Encased Heaters 


© Directly Inter- 
changeable 


° Tamper Proof 


Write today 
for Publication 131. 


G-V CONTROLS INC. 








LIVINGSTON, NEW JERSEY 








Check 80 Reader Service Card 








Pulse Rate Integrator 
FREQUENCY:10-DC 
CONVERTER 


@ SMALLEST and 
Most Economical 
Multi-Range Plug-in 
Module Available 

@ 6 MODULES Mount 
in 19” Width ; 

This flexible, economical | 

module is used to con- 

vert signals from flow- 
meters, tachometers, and 
similar frequency gene- 
rating devices to a dc 
voltage. Featuring con- 
tinuous monitoring of 
} channel in use by meter 
indication, multiple fre- 
quency range selector, 
manual and automatic j 
calibration using internal 7 
crystal calibrator, float- @ 
ing dc output voltage § 
precisely proportional to 7 
input frequency, auxiliary 7 



































Features Self-Contained Power 
Supply and Calibrating Frequencies 


Frequency Range: 5 cps to 3.2 kc 
(continuous full scale adjustment 
from 100 cps to 3.2 kc) 

Input Sensitivity: 5 millivolts 

DC Output: 0-5 volts (floating) 

Linearity: 0.1% of full scale 

Pulse Output: Suitable for counters, 

recorders, galvos 
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square wave output for 
operating counters and 
recorders. 


INSTRUMENTS, INC. | 
14734 Arminta St., Van Nuys, Calif. § 








Studio technician sets input level control on rack-mounted Audimax |. 


Audimax I Model 440 for broadcasting and recording 
applications maintains stable gain at changing reference 
levels. As the gain range of input levels shifts to new 
regions a gain platform automatically readjusts to a new 
value providing the maximum desired level. 

Audimax II Model 441 for television, motion pictures 
and video-tape production also has a gated gain stabilizer. 
This feature maintains a constant gain that bridges pro- 
gram lapses when the input level drops below a preset 
value. During telecasts with a live audience, this threshold 
might be set at a level higher than normal audience noise. 
Thus, during extended program pauses— other than 
applause — there will be no noticeable change in gain. 
The threshold can be continuously adjusted for —40 dbm 
input to maximum output. 

Specifications for both models include: frequency re- 
sponse, flat within 1 db from 50 to 15,000 cps; harmonic 





One-hour segment (left) of v-u meter recording shows typical gain com — 


trol pattern with manual level control. Same program segment at 
recorded with Audimax in use shows peaks. referred to 0 level remait 
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HIGHLIGHT 


Automatic 
Audio Level 
Controls 


Yaintain Maximum 
Modulation or 
Recording Levels 


distortion, below 1% from 50 cps to 15,000 cps at +21 
ibm output; noise level, below —90 db relative to +21 dbm 
uutput; control characteristic +10 db of gain control; 
gain, 35 db max; input and output impedances, 150 or 
600 ohms balanced or unbalanced; minimum input level, 
? vu with maximum gain reduction and no input attenu- 
ation ; output level, +18 vu with maximum gain reduction; 
power requirements, 25 w at 117 vac; dimensions, stand- 
ard 19” rack mounting 5%” h x 12%” d. 

A stereophonic adapter, Model 442 is also offered. It is 
19” wx 3%” hx 6%” d and its power is derived from the 
companion Audimax units. 








PRICE: Model 440 $495.00; Model 441 $595.00. AVAILABILITY: 30 
days. MFR: Audio Products, CBS Laboratories, High Ridge Rd., 
Dept EP, Stamford, Conn. SALES MGR: Emile Torick, DA 5-4321; 
for nearest rep see eem p. 1671 (1961-62 Ed.) 
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waltered. However average modulation increases by 6 db with a corre- 
sponding 300 percent increase in radiated program power. This increase 
'S substantially more effective than quadrupling of carrier power. 
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Self-Bonding Nameplates, Auto 





Nomeplotes, Masks ond Tape — Est. 1914 


W. H. BIRIAIDIY CO., 775 W. Glendale Ave., Milwaukee 9, Wis. 


Monvfacturers of Quality Pressure-Sensitive Industrial Tape Products, 


matic Machines for Dispensing —_ 
12 
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PHOTOMULTIPLIER TUBE 


th 


| 


[Westinghouse Electric Corp.] 


For Severe Shock And Vibration Environmental Conditions 





Type WX 4582 %-inch photomultiplier 
tube is suited for well-logging and other 
underground geological explorations and 
also has applications in portable scintilla- 
tion counters, industrial computers, and 
punch-card sorting. 

The tube’s photocathode has an S-11 
spectral response peaking at 4,400 ang- 
stroms. 

With 105 volts applied per stage, the 
average anode sensitivity is 9 amp/lumen 
and the cathode sensitivity is 50 ua/lumen. 
Dark current under these conditions is 


MULTIFREQUENCY ULTRASONIC CLEANER [Sonic Systems, Inc.} 


Completely Self-Tuned Unit Utilizes Transducers Operating To 230°F 





MINIATURE TRANSISTOR CHOPPER 


Has Self-Contained Drive Transformer — Maintains Noise Level Of 1 Mv Or Less 





L Re SR 


ELECTROMECHANICAL CHOPPER 





Multisonic MS 90 series multifrequency 
ultrasonic cleaning system utilizes high 
temperature crystal transducers capable 
of continuous operation up to 230°F. 

The generator has a frequency spread 
greater than the maximum transducer 
excursion. 

Completely self-tuned and_ provided 
with single-knob control which automati- 
cally couples on-off operation with selec- 
tion of alternate tank operation, the 
system offers uniform cavitation through- 
out, including active corner operation. 


Miniature transistor chopper type 6022-3 
for printed circuit applications has its own 
self-contained drive transformer. 

Weak, d-c signals can be converted to 
pulses, and then amplified for accurate in- 
formation read-out. 

Used as a series shunt modulator, the 
unit maintains a noise level of 1 mv or less, 
which does not increase with aging. 

Drive frequency is within the range of 
50 to 5,000 cps and the temperature range 
is from —55°C to 125°C. 

Input signal level is 30 v at 3 ma. Sinu- 


[Airpax Electronics, Inc.] 


Has Noise Level Of 0.65 Microvolt RMS At 400 CPS 


r 
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Model 46 chopper has a volume of less 
than % cu-in. and weighs 20% grams. It 
has a maximum noise level of 0.65 uv rms 
at 400 cps, with a 100-ohm load. 

Enclosed in a durable brass case, the 
unit withstands 100 g shock, and tempera- 
ture extremes ranging from —65°C to 
100°C. Its insulation withstands 145 v 
rms, 400 cps or 200 vde. 

Minimum continuous operational life of 
the chopper is 2,000 hours. 


Dwell time rating is 150° to 185° — 


referred to a sinusoidal reference wave — 


[Cambridge Div. of Airpax Electronics, Inc.] 





eem File System! Sex 
5700 


generally less than 0.01 microampere, 

Flexible leads in _ polyvinyl-chloride 
sleeves are potted with Silastic permitting 
the tube to be soldered directly into the 
circuit and yet insure against electrica 
leakage paths. 


PRICE: $125.00. AVAILABILITY: 30 days. MER 
Westinghouse Electric Corp., Electronic Tube Diy, 
P. O. Box 284, Dept EP, Elmira, N. Y. SALES MGR 
R. E. Rees, RE 9-3611, for nearest rep see ee 
p. 1883 (1961-62 Ed.) 
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eem File System| Sec. 
5800 


With an inside working capacity of 74 
x 9%” x 4”, this 1-gallon tank is made of 
heavy gage type 302 stainless steel 
capable of continuous satisfactory baths 
with medium acid to strong alkaline 
solutions. 


PRICE: $319.00. AVAILABILITY: 4 wks. MFR: Sonid 
Systems, Inc., 1250 Shames Dr., Dept EP, West 
bury, L. |, N. Y. SALES MGR: R. Nicolosij 
ED 3-8897 
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eem File System Sec 
Pecrone eves ese 


soidal or square wave drive voltage can bé 
5.7 to 14 v rms. 

At a drive rating of 6.3 v rms, dwell timd 
is 180°, and phase angle is zero to +5°. 


PRICE: $82.50 & up. AVAILABILITY: 2-6 wks 
MFR: Cambridge Div. of Airpax Electronics, Inc, 
Dept EP, Cambridge, Md. SALES OFFICES: Sed 
eem p. 1641 (1961-62 Ed.) OTHER PRODUCTS: Se@ 
eem p. 1597 
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and the phase angle is 65° +15°. These 
ratings are at 6.3 +0.6 vac, 25°C, and 400 
cycles +20 eps. 

The device can also operate at up to 600 
cps drive frequency, with slight changes 
phase and dwell times. 


PRICE: $33.90 ea. AVAILABILITY: From stock. MFR: 
Airpax Electronics, Inc., Cambridge Div., Dept EP; 
Cambridge, Md. 
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NORTH HILLS’ 


CURRENT GOVERNOR 


Model CS-111 


st Constant Current 


@ Precision Current Source 
© Transistor and Diode Tester 


eouracy 


For testing and measurement of 
transistors, diodes, clutches, solenoids, 
meters, other current sensitive devices. 


@ Current Range is 10ua te 500 ma 
with 5 decade selectors. 

@ Regulation and stability 0.05% 

@ Accuracy 1% 


In use by leading companies for 
transistor avalanche test, diode 
PIV test, clutch testing, calibration. 


Literature describing this and other 
éonstant current sources from 0.1ya to 
30 amp. may be obtained from 


thy. NORTH HILLS 


ELECTRONICS, INCORPORATED 
GLEN COVE. L.! ., N. Y.|ORiole 1-5700 
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Electrical 
Tolerance Guarantees 
Infinite Superiority 
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Write for 
FREE 
200 page 
Technical 
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COMPLETELY INGEABLE 
WITH MS E AND R°GQNNECTORS 


AMPHENOL’s new POKE “R” lightweight 
environmental connectors offer “plus” fea- 
tures above and beyond the minimum 
established by specifications. It offers you 
the added advantage of removable crimp 
type contacts that simplify wiring, assem- 
bly, circuit modification and reassembly 
if necessary. 

Due to special design, Poke “R” will 
also pass “Altitude Immersion” in addi- 
tion to meeting R requirements of MIL- 
C-5015D. 


PMMEDIATE DELIVERY AT 
FACTORY PRICE FROM 


hweber 


ELECTRONICS 


60 HERRICKS ROAD, MINEOLA, L.1., N.Y. 
PIONEER 6-6520 TWX G-CY-NY-S60U 
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RESONANT REED 


OSCILLATOR 
CONTROLS 


Electro-Mechanical Band Pass Filters avail- 
able with any one nominal control frequency 
between 20 and 1100 cps. Constant within 
+0.15%. Preferred for signal generator 
applications in 


Computers and Telemetering 
Systems 


Electrical and Acoustical 
Measurement Instruments 


Audio Tone Signal Systems 
Operation and Control 


WE WELCOME INQUIRIES ON SPECIAL APPLICATIONS 
Write for BULLETIN 34 EP 





B124 


JAMES G. BIDDLE CO. 


Electrical and Speed Measuring Instruments 
1316 ARCH STREET, PHILADELPHIA 7, PA 
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ee . ee: 
NEW LOCKING ADAPTER 


assures 


@ Unique LOCK ON — QUICK 
RELEASE feature 


e Eliminates erratic jack and 
connector contacts 


e BNC and UHF shielded and 
unshielded models 


e Teflon insulated 


Shielded BNC Adapter, Model 
100BS (pictured) $7.50 


Subsidiary — SHAPIRO & EDWARDS 
1130 Mission St., South Pasadena, Calif. 
MUrray 2-3054 
Check 89 Reader Service Cara 
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VARIABLE ATTENUATOR 
ULTRA BROADBAND 


Exclusive Features: 


® Bandwidth: 1.0 to 9.0 KMC with 
a single unit 


© Continuously variable for all values 
of attenuation 


VSWR: 1.5 max. at all frequencies 
for all values of attenuation 


@ Attenuation: 10 db min. at 1 KMC 
® Insertion Loss: 0.5 db max, 

@ Power: 10 w. average 
o 
7 


Size: 5” diameter by 1” high 
Drive: micrometer or shaft 
® Model 3-6414-10 


a r r a Antenna & Radome 


Research Associates 
27 BOND STREET * WESTBURY, N. Y. 
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LINE 
PRODUCTION 


UNITS D.C. POWER 
SUPPLIES 


FULLY TRANSISTORIZED line of production 
units, nominal 6, 12, 28 and 50 volt output, at 
1 to 60 amperes « PARTIAL SPECIFICATIONS: 
Regulation — Line or Load: 5 mv « Automatic 
Electronic Protection against overload « Rip- 
ple: Less than 2 mv. r.m.s. at full load * 
Transient Response: Less than 50 microsec- 
onds ¢ Economically Priced « 30 models avail- 
able « Send for Bulletin B61-1. 


universal 


electronics . 1720 wen 


SECOND STREET, SANTA MONICA, CALIF. - EX 3-9219 
Check 91 Reader Service Card 
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MOUNTED 


DEVICES 








DIAL. ASSEMBLY 


Continuous rotation: 
0° through 360° with 0.1° resolution? 




















$85 


ORDER 
TODAY — 
IN YOUR 


PLANT 
TOMORROW. 


Just plug-in 
your synchro 
or pot and the 
Dial Assembly 
is ready 

for use. 
Mounts on 
any panel. 


WRITE TODAY 
FOR DETAILED 
TECHNICAL 
BULLETIN 

INSTRUMENT 


CORPORATION 


520 Victor St., » Saddle Brook, New Jersey 
HUbbard 7-3508 TWX: HKK 952-U 
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POWERTRAN MINIATURE REGULATED D.C. 


POWER SUPPLIES 


Smallest Available! Short Circuit Protected! 
FEATURES: 115 V., 60 or 400-cy. operation, 2000-cy. 
types also available @ Tubeless, trouble-free @ NO 
warm-up required @ Guaranteed long life @ Encap- 








sulated, hermetically sealed construction @ Temper- 

ature range: —40° C. to 85° C. 

MIDGET SERIES (EB Case—1%%” x 1%” x 2%”) 

0.C. D.C. %  % Ripple 

Model Volts Current Reg. (60cy.) Price 
M5 5V. 50 ma. 1.5 26 $50 
M10 10V 50 ma 1.0 15 45 
M12 12V 45 ma. 1.5 15 45 
M15 15V 45 ma. 1.5 15 45 
M18 18 V 45 ma 2.0 25 45 
M20 20 V. 45 ma. 2.0 .30 45 
M25 25 V. 40 ma. 2.0 25 45 
M28 28 V 40 ma 2.0 25 45 
M30 30 V. 40 ma. 2.0 20 = 
M40 40 V. 35 ma. 2.0 .30 


Over 300 stock models available-see EEM page $23 


FERROTRAN ELECTRONICS CO. 


3 BROADWAY @ N.Y. 12, N.Y. @ AL 4-5810 
Transistor Power 
Test Equipment 


Aakers of A-F and |-F Amplifiers - 
“Upplies and Transformers 
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(Continued from Page 63) 


modulators, phase shifters, and cir- 
culators are described in an eight- 
page catalog. E & M Laboratories, 
Dept EP, Van Nuys, Calif. 

Check 248 Reader Service Card 


CONTROL SYNCHROS Sec. 3500 


Bulletin CS-4-23-2 describes Size 
23 control synchros for 400-cycle 
operation. It includes complete di- 
mensional line drawings for design- 
in use. Units meet military speci- 
fications. Vernitron Corp., 125 Old 
Country Rd., Dept EP, Carle Place, 
i ae a A 


Check 249 Reader Service Card 


A-C TIMING MOTORS Sec. 3500 


Bulletin AWH CM 801 on Series 
42100 a-c timing motors gives gen- 
eral specifications, detailed outline 
and mounting dimensions and com- 
plete physical and electrical charac- 
teristics of high-torque commercial- 
industrial motors. The A. W. Hay- 
don Co., 232 N. Elm St., Dept EP, 
Waterbury, Conn. 
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ELECTROSTATIC 
GENERATOR Sec. 4000 
An illustrated eight-page bro- 


chure describes electrostatic gener- 
ators used in nuclear physics, insu- 
lation testing, electron microscopy 
and optics, X-ray generation and 
electrostatic precipitation. Com- 
plete specifications on models rang- 
ing from 50-kv to 600-kv output as 
well as principles of operation are 
included. SAMES-USA, 30 Broad 
St., Dept EP, New York 4, N. Y. 
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POWER SUPPLIES Sec. 4000 


Catalog PS961 provides data on 
a switching preregulator available 
in modular, rack and cabinet models 
for both oem and laboratory appli- 
cations. Outputs range from 200 
ma to 30 amp and to 60 v with regu- 
lations of 0.01% and 0.1%, respec- 
tively. Valor Instruments, Ince., 
13214 Crenshaw, Dept EP, Gardena, 
Cal. 
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I'll come back for the pants later — 
Right now I have to pick up my copy of 


THE WORLD’S MOST COMPLETE 
CATALOG OF 
Miniature 
PU Ls EE 
TRANSFORMERS 


(just off the press — very colorful ) 





PROVED 
STANDARD 


203 =. 


to meet more than 80% of today’s circuit 
requirements. 26 standard case styles. 5 
different packaging methods. Each unit 
specified for average power rating, peak 
pulse voltage, Hi Pot, insulation resistance 
... also shows turns ratio, pulse inductance, 
Et Constant, rise time, OCL, Pri/Sec C 
w/w, leakage inductance, primary, secon- 
dary and tertiary DCR. The most complete 
specs ever published for the hoeadione 
range Of units.s¢3¢3¢3ededeseTe Tee EEE EEE 





ARSENE oe NL aE: 

Also, the world’s most complete selec- 

tion of miniature pulse transformers 
NOW IN STOCK FOR 


OVERNIGHT DELIVERY 


Write now to receive regular monthly 
bulletin of pulse transformer sTock 
LIsTINGS. Each unit in this bulletin is 
available immediately — at $5.50 in 


limited quantities. 

WRITE! WIRE! PHONE! 
(or release a carrier pigeon) 

You will receive: 

1. The new catalog and other technical material 

2. The first monthly bulletin of stock listings 


















ae Engineering “al 





560 Robert Avenue, Santa Clara, California 
CHerry 8-6040 
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WIDER FREQUENCY RANGE 
10 ke to 72 mc 
GREATER STABILITY 
0.002% 
ELECTRONIC FINE TUNING 
0.01% 

HIGHER OUTPUT 
2v to O.1uV, + 0.5 db 


AND ...AT LOWER COST 
with the NEW 
A M SIGNAL GENERATOR 














Model 144H $1190 
Ask for detailed specifications 
— now. 





MARCONI 


INSTRUMENTS 


DIVISION OF ENGLISH ELECTRIC CORPORATION 
111 CEDAR LANE @ ENGLEWOOD, NEW JERSEY 
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PRODUCT LITERATURE 


(Continued from Page 71) 


VARIABLE 
TRANSFORMERS Sec. 4000 


Full-color, 8-page bulletin P6121 
describes the compact 50/60 cycle 
Powerstat series 21 variable trans- 
formers. Units have output ratings 
up to 3.75 amp with constant cur- 
rent loads and up to 5.5 amp with 
constant impedance loads. Single, 
two- and three-gang manually oper- 
ated or motor driven single and 
three phase models are available. 
The Superior Electric Co., Dept 21, 
Dept EP, Bristol, Conn. 
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RELAYS & ALLIED 
COMPONENTS Sec. 4500 


An illustrated catalog covers 
time-delay, plate, differential, her- 
metically sealed, keying and tele- 
phone relays. American Relays, 39 
Lispenard St., Dept EP, New York 
3, 8. 7. 
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MOLDED METAL FILM 
RESISTORS Sec. 4700 


Bulletin 7025 contains informa- 
tion on molded metal film resistors 
which meet MIL-R-10509C. The 
six-page brochure includes graphs, 
tables and complete specifications 
on the units. The resistors are 
designed for precision voltage di- 
viders, test equipment, digital cir- 
cuitry and other applications which 
require closely controlled perform- 
ance characteristics. Technical Lit- 
erature Section, Sprague Electric 
Co., Marshall St., Dept EP, North 
Adams, Massachusetts. 
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GERMANIUM DIODES Sec. 4800 


Characteristics and physical spec- 
ifications .of approximately 150 
subminiature glass diodes are de- 
scribed in illustrated four-page Bul- 
letin A-101. Included are computer 
high-reverse-resistance and high- 
forward-conductance types, along 
with color-coding information. Na- 
tional Transistor Mfg., Inc., 500 
Broadway, Dept EP, Lawrence, 
Mass. 
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CALIBRATES 


A.C. 
without 
ratio 
error 





THERMAL TRANSFER VOLTMETER 


NBS CERTIFIABLE 


This AC-DC transfer standard is designed 
so that one operator can do all the A.C. 
calibration work. The completely coaxial 
design permits this unit to operate at 
frequencies up to 40 mc. at low voltages 
and to 5 mc. up to 200 volts. 

The directly calibrated thermo-converter 
balance controls enable an operator to 
measure small changes in A.C. input with- 
out transferring to D.C. This permits him 
to make frequency response checks in 
less than half the time previously re- 
quired. 

The temperature compensation and zener 
regulation make the unit stable to .02% 
for a period of several hours without re- 
balancing. The unit therefore can be used 
to monitor short term drift in an A.C. 
supply without continual rebalance and 
transfer. 

Range — Three decade range multiplier. 
5 volt to 1200 volts. Full resolution in 
1 volt steps from 1 to 999 volts. 
Frequency Response — .5 to 290 volts. 
02% to 50KC. 300 to 1200 volts .02% 
to 10KC Null Sensitivity - .004 % /mm. 
Thermocouple - DC reversal error less than 
than .02 % . Couples, plug in replaceable, 
at $40.00. 

Input Resistance - 143 ohm/volt. 


Write For Complete Brochure 


HOLT 


INSTRUMENT LABORATORIES 
OCONTO, WISCONSIN 
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ELECTRONIC 
PRODUCTS 


MAGAZINE 4&4 CLIP Fite 


Inquiry Services Division 
P.O. Box 206 

Village Station 

New York 14, N.Y. 


READER SERVICE CARD 


For details of products shown check corre- 
sponding numbers listed on this card. 





ELECTRONIC PRODUCTS Magazine 


Check Stor information or Action required: 


Send catalog on complete line. 
z Have sales engineer call. 


Send further information abe st product 
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CATALOG FILING PROBLEMS? Check 415 


OTECH PUBLISHERS, INC. 
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The Power Designs Models 4005 and 


instrumentation. Truly 


The Models 4005 and 2020 employ solid 
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= 2020 Power Supplies add a new dimen- 

feed sion to the application of d-c sources 

418 for laboratory 

419 universal, these instruments may be oper- 

‘4 ated as a constant voltage source, a con- 

— stant current source, a constant voltage 
source with adjustable current limiting 
or a constant current source with ad- 
justable voltage limiting. 
state devices exclusively in a proprietary 
circuit trademarked AMBITROL. 
*T™ 
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CONSTANT VOLTAGE 


Range: 0-40 vdc, 0-0.5 am- 
peres, cont. adjust. 


Regulation: .05% or 10 
millivolts max. for line 
or load variations, 


Ripple: .0005% or 250 mi- 
Crovolts maximum, 


Response Time: Less than 
50 microseconds, 


Source Z: 0.1 ohms to 20 









kc, 0.7 ohms to 1 mc, 






























CONSTANT CURRENT 


Range: 25 to 500 milliam- 
peres, cont, adjust, 

Regulation: .02% or 100 
microamperes max., for 
line or load variations, 

Voltage compliance: Out- 
put current constant to 
full rated output volt- 
age of 40 volts. 

Ripple Content: .005% or 
a. deg go max, 

@ Z: 400,000 ohms 

a  B, 


AMBITROL* is a duai regulator sys- 
tem permitting continuous control of 
voltage or current with automatic elec- 
tronic cross-over to either mode of op- 


eration, 


These supplies also feature remote 
voltage programming, remote current 
programming, dual concentric controls 
for coarse and fine adjustment of volt- 
age or current and the HEATRAN® 
circuit for electronic control of power 
transistor dissipation, 


CONSTANT VOLTAGE 


Range: 0-20 vdc, 0-2 am- 
peres, cont. adjust. 


Regulation: .05% or 10 
millivolts max. for line 
or load variations, 


Ripple: .0005% or 250 mi- 
crovolts maximum, 


Response Time: Less than 
50 microseconds, 


Source Z: 0.1 ohms to 20 
kc, 0.7 ohms to 1 mc. 


DESIGNS Write For Complete Catalog 


CONSTANT CURRENT 


Range: 25 ma to 2.0 amp., 
cont. adjust, 

Regulation: .05% or 250 
microamperes max., for 
line or load variations, 

Voltage compliance: Out- 
put current constant to 
full rated output voit- 
age of 20 volts, 

Ripple Content: .01% or 
25 microamperes max, 

Source Z: 100,000 ohms 
approximately, 


The PI-9000 Series Power Supplies of which Model 
PI-9028 is illustrated, utilize an advanced technique 
for obtaining regulated DC Power at extremely high 
efficiency by means of switching circuitry which 
takes energy from the AC source in discrete pulses. 

hese pulses are integrated by the regulator system 
to supply the load demand, Regulation is achieved 
by electronic control of pulse amplitude, pulse width, 
and pulse repetition rate. 


PI-9028 2-28 VDC at 2 AMP. 


$9950 
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POWER DESIGNS 


Semiconductorized Power Supplies utilize the 
unique properties of semiconductor devices to 
create new circuit concepts achieving perform- 
ance, efficiency and reliability hitherto unattain- 


able. 
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SIZES: 
(A) 5%" Wx8%" Hx 10" D 
(8) 5%" W x 8%" Hx 11%" D 
(C) 7%4"' Wx 8%" Hx 13%" D 
(D) 19° Wx3%y" Hx 14%" D 
(E) 19° Wx 5%" Hx 14%" D 


1700 SHAMES DRIVE WESTBURY, L.1., NEW YORK 


Size A,B 


5 = 

of 
E 
sy 


*MODEL 1515 
1-15VDCe0-1.5A 


A) $15950 
MODEL 1515A 

1-15VDCe0-1.5A 
(a) $1.77450 


MODEL 105TA 
1-100VDC*0-500MA 


(8). $9.3980 


MODEL 1010T 


Dual Volt/ammeter 
on all models. Volt- 


INPUT: 105-125 V AC 55-440 Cy 
REGULATION: .05 
RIPPLE: a , 1515A, 4005, 


Models 5015, 5015A, 3206, 2050: 


500 Microvolts 
All Others—1.0 Millivolt 120 
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New from Sprague! 





2N2169 


2N2168 2N2170 





ALL-NEW MADT 
TRAINE 


STOKE 


Wide Range of Parameters Plus Choice of Package 
Tailored to Meet Your Actual Circuit Requirements 


Sprague now offers a complete new line of ultra-high- 
speed switching transistors. For greater design flexibility, 
these Micro-Alloy Diffused-Base Transistors provide 
interchangeability of packages (identical specifications 
are available in either the TO-9 or TO-18 case). 


HERE ARE SOME KEY PARAMETERS: 


Type JEDEC Max.icso Min.BVces Min.BVceo Min.hre 
No. CASE (ua) (volts) (volts) 


2N982 TO-18 
2N2168 TO-9 


2N983 TO-18 
2N2169 TO-9 


15 


15 


2N984 TO-18 


10 
2N2170 10.9 


SPRAGUE COMPONENTS 


THIS NEW FAMILY OF SWITCHES OFFERS: 
High BVceo Ratings Excellent Frequency 
Low Saturation Voltage Response 
Low Storage Time Close Parameter Control 
Low Output Capacitance in Your Choice of Package 


For application engineering assistance, write 
Product Marketing Section, Transistor Division, 
Sprague Electric Co., Concord, N.H. 

For complete engineering data, write Tech- 
nical Literature Section, Sprague Electric Com- 
pany, 479 Marshall Street, North Adams, 
Massachusetts. 


TRANSISTORS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE S| R 0 G U t 


CAPACITORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS 

THE MARK OF RELIABILITY 
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES 
RESISTORS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS 


‘Sprague’ and ‘2 are registered trademarks of the Sprague Electric Co 
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